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paet n -PRO’^nosrciAL. 


Chapter XIY— THE PUNJAB. 


(IHCLHDING THE NORTH-WeST FrOXTIER PROVINCE ) 


(f ). — Local condition; vse a7id value of irrzqahon. 

1 The Fimjab as an irrigation province — Tlio first p^o^^Ilce visited by ns, 
tbc Punjab or land of tlie five nvers, is of all Indian provinces that ivbicb is 
best adapted for extensive imgation fiom perennial canals Although httle 
more than half a centurv has elapsed since the Punjab came under British rule, 
it is here that the greatest progress has been made m ungation -worts of this 
class ; and in spite of this fart it is here that there is stall the greatest field for 
their further extension Tlie unfailing supplies of its snow-fed rivers, and the 
even surface of its and plams, have rendered it possible to construct, at a 
comparatively small cost, the vast not-ivork of canals by which the greater part 
of the province is now protected from the worst effects of drought On the 
other hand, the conditions of soil and chmate thioughout the Punjab plams are 
such as to ensure a constant and sustamed demand foi irrigation wherever it can 
be pro-nded In no other provmce are theie greatei facihties for extensive 
irrigation ; m none is it more urgently necessary or more keenly appreciated 
Thus there is no provmce m which, taken os a ivhole, the direct profits of 
irngation works, as expressed in the returns reahzed on them capital cost, have 
been so high, or in which new protective works can be pi-oposed -with the same 
confidence in their remunerativeness as financial investments 

2 Soil — It may be said generally that, wherever irrigation is practicable 
within the provmce, the sod is siutable, and the produce of the land 
mcreased by irrigation in almost all seasons There is no black cotton sod 
m the Punjab In almost all districts there are stretches of inferioi sod, 
impregnated -with salt or reh ; and although it is beyond doubt that an 
extension or further detenoration of these areas has been the result of excessive 
irrigation, there is also evidence that such lands are not al-ways unsuitable for 
irngation, and that they have in some cases been improved or reclaimed by it. 
Moreover, these stretches are not so numerous or extensive as to render it 
unprofitable to carry canals through them for the irrigation of better sods around 
or beyond them These latter are naturally the first to be brought under cultiva- 
tion, but by degrees the mfenor sods are also taken up In the south and 
west there are very extensive tracts which are covered -with sand and sand- 
hills, in which the conditions are not very favourable for irrigation, though it 
has been actually introduced in some portions of the southern tract which 
receive water from the Western Jumna and Sirhind Canals, and also m part of 
the western tract m the north of the Muzafifaigarh district It has been found 
that in such areas irrigation has a real protective value, and that a demand 
for water may be reli^ on , but it is much less profitable to Government than 
m more favourable tracts, o-wmg to the greater cost of construotmg and main- 
taining the distnbuting channels, and to the fact that the irrigation is scattered, 
and the percentage of high class crops low 
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3. Obnditions w different tracts . — In considering the utility of irrigation as 
a protection against drought it iviU bo eonyenient to divide the Pun 3 ah into 
three tracts as shown m the following table >— 


Tbaot A— Sbodeb 

Tbaot B— Eairlbss 

Tbaot Ct— I nseodbb 

Disbriots 

• 

Index 

( 

Distnot 

Index 

Biatriot 

« 

Indox 


nnnibor 


number. 


number 

1 Hazara 

86 

1. Muzaffargarh 

85 

1 . Gnjranwala , 

78 

2 Kohat 

77 

2 Debra Ismail Kban 

78 

2 Gnrdaspnr , 

77 

S. Hofihiarpur 

76 

8 Debra Ghazi Khan 


3 Amntear 

76 

4 JuUundur 

76 

4) Multan . , 


4. Peshawar , 

74 

5. Blangra 

69 

6 Montgomery 


5. Ludhiana 

72 

6. Bannu 

68 

6 Shabpur 


0. Lahore 

71 

7 Sialkot 

63 

7. Jhang 


7 Pirozpnr 

61 

8. ilawalpindi 

62 



8 Delhi 

61 

Simla 

54, 



9. Kamal 

61 





1 0 Gujerat 

48 





11 Umballa 

42 





12. Gurgaon 

42 





13. Jholum 

28 





14 Rohtat , 

26 





15 Hissar 

16 

Tract A 

70 

Tract B 

85 

Tract C 

55 


* Note — The index numbers represent the peroentngcs of the areas matured m each district dnnng the 
famine year of 1899 1900 on the average areas annually matnred, see paragraph 7 

4 Tract A includes the montane and suh-montane distncts, m wluoh the 
rainfall is so abundant or unfaihng as to render large irrigation works unneces- 
sary as a protection agamst drought Irrigation is indeed extensively practised 
m many of these districts, either by the utihzation of hill streams or from wells, 
hut the works are of a simple and mexpensive character, the construction of 
which may he left to private enterprise There are no Government irrigation 
works in this tract 

6 Tract B comprises the distncts m the west and south-west of the provmce 
where the normal rainfall is so deficient that cultivation is almost impossible 
without irrigation. The ummgated areas m these distncts are practically 
unoccupied, so that the population is hmited by the capacity of the existing 
irrigation work's, most of which derive their supphes from snow-fed nvers, and 
are not liable to failure even in seasons of mtense drought The districts m 
this tract cannot therefore be considered as liable to famme, though they are 
often affected by unfavourable conditions m the river supply The improve- 
ment of the irrigation systems, so as to render them more and more mdependent 
of fluctuations m the nver supply, will make the conditions of existmg cultiva- 
tioU more secure , but the construction of new works, or the extension of irriga- 
tion mto aieas at present unoccupied, is not urgently needed for the sake of 
pfoteoting the distncts from famme The mdirect protective value of such 
works cannot however be oveirated By brmgmg large areas of waste or desert 
land under cultivation, thev mcrease the wealth and food supphes of the 
country and attract population from the congested districts around them. 
Moreover, such works are almost oertam to prove highly remunerative as 
financial investments, so that the indirect pi otecfaon against famme which they 
afford can be obtam^ not only without throwmg any additional burden on the 
State, but also with a certamty of Ultimately moreasmg its resources. 

6 Tract G comprises those districts m which the aiea that can be cultivated 
without artidcial irrigation, other than that from weUs or other petty imgation 
works, m years of normal rainfall would ord’nanly be sufficient for the support 
of the population, but m which the crops are hable to failure myears of drought 
or unfavourably distnbuted rainfall These are the districts which, being as a 
rule thickly populated, are naturally hable to the severest stress of famine, and 
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in n'Moh there is the most urgent necessity for protectire irrigation works. 
Many of them are at present moi-e or less completely protected by existing works ; 
m others extensions of ungation are possible which will place them m the 
same favourable condition; hut there are others in which any considei-ahle 
increase of protection does not appear to he practicable In the case of all it 
may he said ^at the benefits of irrigation are not confined to the protection 
afforded against famine in years of bought Even in years of normal rainfeU 
the value of imgation is appreciated as a means of mcreasmg the profits of 
cultivationj and a fairly constat demand for water may be anticijiated. 

7 Conditions in Tracts A and B — table will be foimd m the Appendix 
to this report showmg the present condition of the Punjab districts as regards 
population, cultivation, and imgation As a rough measure of the habihty 
of each tract and its component districts to famine, we have worked out the 
“mdex number” shown for each district m the table in paragraph 3. In 
the case of Tract A it is found that in the famine year of 1899-1900, 3,981,000 
acres were matmed or 70 per cent of the average area (6,654;,000 acres) Of the 
area matured in that year only 1,506,000 acres, or 38 per cent , were irngated, and, 
as there are no Government irrigation works in these nine distncts, this irriga- 
tion was entirely from wells or other private works Excludmg the district of 
Simla, of which the small rural population is only partly dependent upon 
agriculture, the minimum index value is 62, for Eawalpindi In Tract B, the 
area matured in 1899-1900 was 3,699,000 acres, against an average of 4,369,000 
acres, or 85 per cent , the minimum percentage being 65, for the Shahpur 
district The irrigated area m the same year amounted to 2,903,000 acres or, 
inclusive of cultivation from nver spills and other forms of wet cultivation 
which are not included m the irrigated area, to 3,740,000 acres , that is, to over 
100 per cent of the area actually matured in 1899-1900. Of the artificially 
irrigated area, 1,849,000 acres, or over 63 per cent , were due to Government 
works The high mdex number for the Jhang district is due to the recent 
expansion of cultivation on the Ghenab Canal, the area actually matured in 

' 1899-1900 having been considerably m excess of the average for the previous 
five years 

8 In both these tracts there may occasionally be scarcity and even local 
distress, but famine conditions are unknown , m Tract A, because even m the 
driest years the local rainfall and the existmg means of ungation, afforded by 
wells and other pnvate works, are sufficient to ensure a fair crop, and 
in Tract B, because httle dependence is ever placed on the rainfall, and the 
existmg population and the average cultivated area depend on the extent 
to which assured imgation has been provided either by pnvate effort or by 
the State In Tract A, Sunla, Hazara, and Kangra, are favoured with an 
abundant and unfailing rainfall. Jullundur and Sialkot have over 60 per cent, 
of then cultivation protected by wells In Hoshiarpur the ramfall is sometimes 
deficient, but there are good facLhties for well imgation of which increasmg 
use is being made Kobat has a small annual rainfall and few means of 
providing irrigation, but its wants appear to be met by a good winter rainfall 
that seldom fails In Bannu the existing methods of utilizing hiU-streams 
have hitherto proved sufficient for the requirements of the district, but with 
the population increasing, expert advice will now be required to improve and 
develop the means of irngation The extension of cultivation and imgation, 
consequent upon our occupation of the Kurram and Tochi valleys, is said to 
have led to an appreciable reduction in the volume of water available for 
this lower-lying district In Eawalpindi there appears to be scope for a 
further extension of weUs, and for the more efficient utibzation of hill-streams. 
In Tract B, there is a great field for extendmg irrigation m all districts, by 
improvement and extensions of the inundation canals, and by the development 
of the Ghenab, Jhelum, and proposed Bower Ban Doab Canals 

9. Conditions in Tract C — in the insecure Tract C, of the average area of 
matured cultivation only 55 per cent was matured in 1899-1900, although 38 
percent was irrigated Of the total irrigation more than one-half was due to 
Government works The index numbers, which vary from 16 to 76, show how 
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unequally ilio distiiola in iliis Imci arc pro(<‘{!lc(l. Piom a confiklernlion of iho 
elToots^ of the rcconf drouglii, and of iljo iiidev nntnkci'H of <lie several districts 
oompriBod in the three ti-nots, wo infer that the minimum mdo\ of secunly ma\ 
be taken as 00, or, m of her uords, (hat a district in (ho Punjab is just seonred 
against general famine if (ho area of ciops nin( tired in a year of extreme 
di ought IS si\-ton(h8 of the avenigo area matured in non*fnmino scars. 
Judged by this rough standard (he (n4 siv of the distrie(s included in 1'roe,t C 
may bo considered as adequately proteelod, though in some of these districts 
there are small local areas which arc s(i)l suhji et to dislress, such as the Ajnitla 
tahsil of Amritsai and (ho Shanikpur (ahsil of Lahore h'lro/.pur and Delhi arc 
fairly well ])io(ccted, hut some fuithcr proloelion is no doiih( dcsirohlc Tlic 
Sharalqmr (ahsil of (he Lahore district mil he protcc(c<l hy a branch of the 
Ohonah Canal In hbro/.pnr some cvlciisions of (he inundation canals arc 
oontcmpln(cd. Purdier protection in Delhi can only he afforded In means of 
wells. Tlio icmaimng seven districfs of (his (met mns{ he regarded as inade- 
quately proiccted Por (ho .Ihclum disfnet (uo minor irrigaf ion uorks Into 
boon proposed. Noifhoi lioro nor in Gujernf, JCarnal, and Umballa, is there any 
scope for largo works , and the onl> hope of an\ considerahlc extension of 
protection in these districts lies in the further eonst ruction of mdLs and the 
utilization of hill-streams llissar, Uohfnk, and Guj-g.aon arc, in the ordornaracd, 
undoubtedl.v (he mosi insecure districts m the pro\ mec The s|)rmg Ic^ el in 
Hissar and Itohtak is too low to admit of ain considenihle extension of irriga- 
tion from wells In the third and fourih sections of this cinptor ue discitss 
the possibility of extending other forms of irrigation, hut the prosjieets of giHng 
both those districts complete protection ainunst famine arc not jiromising It 
is possible, however, bj (ho dmolopmcnt of uclls and the construction of addi- 
tional daftds or embankments to make Gurgaou much moio secure than at 
picsont. 

10 Naltne States — Hcforo concluding this section reference must he made 
to tho principal Native States m the Punjab. Dahnunlpur max he regarded ns 
in Tract B, and is as adequately protcided against famine In its inundation 
canals as tho British dLsfcnots in that tract Paridkot and Nahhn arc completely 
protected by (ho Sirlnnd Canal I'lic grcntci part of Pntinh and Jind arc also 
protected by tho Sirhind and Western .1umim Canals Bnt the northern part of 
Patiala is as liable to distress as adjacent parts of Umballa, and the iNarnnul 
taluka m the south-east of tho State is as insecure as the adjacent British 
distncts, the same remark applies to tho Dadn talukn in the Jind State 

(zt ). — Uxtsttng State tn igaftontoorLs. 

11 Major and minor loorLs m the JPunj'ab correspomt loith perennial and 
inundation canals — Irrigation works constructed by tho State are usually 
divided into two classes, major and minor x\ orks. Those terms are defined m 
Chapter Vlil, where it is sbonn that the classification depends entirely on tho 
source from which funds for construction and maintenance are provided It so 
happens, however, that in the Punjab these terms accidentally connote, subject 
to a slight exception, a more convenient and natural distinction in the irriga- 
tion works of the province inajoi works mav bo generally understood as 
referring to peiennial canals, or canals winch utilize the cold weather supply 
of the rivers , while the other great class of Punjab irngation works, the 
inundation canals, which flow as a rule only during tho hot weather months, 
are designated bv the term minor works. The only real exception is the small 
Lower Sohag and Para Canal which, though classed as a major work, is a purely 
inundation canal The Sidhnai Canal, which is classed as a major work, is 
sometimes spoken of as an inundation canal, because its supply is liable to fail 
in the cold weather It differs, however, from an inundation canal m being 
provided with head-works, which enable it to utilize whatever supply theie is 
m the nver, however low, and it is often in flow throughout the greater part 
of the cold weather It occupies, therefore, a position intermediate between a 
perennial and an ihundation canal All Imperial minor works in the Punjab 
are without exception inundation canals, while, subject to these exceptions, all 
major works are perenmal The canals referred to in the foUowmg remarks 
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on major and minor works may, therefore, for all practical pnrpo‘?es, be 
regarded, respectively, as perennial and inundation canals 

Major Irrigation Works or Perennial Canals. 

12 Major toorK<i, iheir produoltte and protechve value — Including the 
recently opened J helum Canal, tbeie are in the Punjab eight major works. 
The pioductivc and protectn e results of the seven works m operation for the 
year ending 1900-01, and the financial results attained to the end of that year, 
arc shown in the table below : — 


i 

cl C«ia\ 

llitOLT* roi T.I, rxtn IIXXMII 

rircej olnet rtte- 
DSC to cod of the 
year nrer fnlerttt 
chirgra 

Itnrtrinl rtpUM 
oullftT to end of 
Ihc Ttar 

I fvtti of act rtxf 

nee for the tear 

OTfr Intertit 
charfffi^ 

PerccnIaRe of 

net rtrenne i 

on rapltal 
cO’L 

Ait« Irrlpnlcd 
dariDCthgjcsr 


IN 

Us 

Per cent 

Acri-B 

Rb 

Wcitem Jumim 

1,71, 15,0 la 

P.08,127 

010 

607,126 

3,66,20,870 

Bin Dwl) 

1,81,49,171 

16,65,120 

12 86 

801,301 

1,42,28,870 

Sirliiml 

2,4-1,70,607 

11,01,800 

oil 

001,027 

— 18,60,281 

Siril River 

11,38,881 

2,71,088 

10-41 

166,031 

1,42,919 

LomrSobnt; nnd Pii» 

' 7,34,050 

—82)72 

2 60 

86,163 

74,729 

Elalinai 

1 12,61,101 

26,011 

5 81 

109,780 

14,09,428 

Chensb . 

j 2,59,85,143 

26,81,121 

U-01 

’ 1,830,625 

^ 48,06 8-13 

ToriL 

1 

^ 0,20,75,077 

67,03,613 

’11-20 

4,012,852 

6,48,21,887 


A.11 these woihs are classed as '* productive” except the Swat River Canal. 
This was originally sanctioned ns a productive work, but before completion a 
lOMscd estimate became necessaiv, and it was then considered that the original 
forecast of revenue had been too sanguine, and that the canal would not fulfil 
the conditions of a pioductivo work. The revised estimate was, therefore, 
sanctioned as a “protective” work, and all expenditure subsequent to the 
sanction has been met from tlie Famine Grant As will be seen, however, the 
canal is now actually a highly productive public w ork Before the change of 
classification, Rs 11, 14, 090 had been charged against Loan Funds on account of 
this work, and Rs. 2,24,580 against ordinary revenue The balance of the 
direct capital expenditure has been met from the Famine Grant 

Id Financial i esuUs of major toorls • — The financial results attained dvnng 
the year 1900-01, which may be regaided as normal in the aggregate 
though not for individual works, speak for themselves The canals yielded a 
return of 11 2 per cent on their capital cost , equivalent to a contribution of 
nearly 68 lakhs to general revenues, after all interest ohaiges for the year had 
been mot The last column in the table shows that the canals have earned, 
since they came into operation, a total gloss revenue which exceeds the accu- 
mulated working expenses and interest charges by 648 lakhs, or by more than 
half the capital cost of the works 

14. Capital cost of major tcorks per acre n rigaled, and t afes for gross 
revenue and mamtenavoe — It should be noted that the amounts shown as 
Imperial capital outlay for the Western Jumna and Sirhind Canals are exclusive 
of the contributions made by Native States who have shares in these canals 
These contributions amount, respectively, to Rs 11,38,153 and Rs 1,40,82,160 
Their exclusion does not aflect the financial results exhibited, as the revenue 
derived by the Native States has also been excluded But the areas shown as 
irrigated by these canals in 1900-01 include the aieas irngated on the Native 
States’ branches, which amounted to 45,784 acres on the Western Jumna, and 
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240,076 acres on tlie Sirhind Canal. These areas have been included for the 
sake of indicating the full protective value of the works, without reference to 
considerations of ownership or territory. If they are deducted from the total 
area in the last line of the table, there will remain 4, 356, 992 acres irrigated 
during the year from works, the capital cost of which has amounted to 
Us 9, 20,7"), 977 or Rs 21’1 per acre, w’lnch shows at what a low rate irrigation 
can be provided on the perennial canals of the Pun 3 ab. The working expenses 
duiing the year amounted to Rs. 43,01,651 or nearly Rs. 0*99 per acre. 
Interest charges and working expenses may therefore be taken together at 
Rs 1*83 per acre. The gross revenue during the year averaged Rs. 3 36 per 
acre, leaving Rs 1 63 per acre as clear profit to Government, The total value 
of the crops, excluding' the areas assessed on Native States* branches, has 
been estimated at Rs 12,06,00,000, or 23^ per cent, in excess of the whole 
capital cost of the works ; the average value per acre being about Rs. 28, or 
eight times the amount taken as gross revenue. The value of the crops 
assessed on the Native States’ branches amounted to nearly 72 lakhs. These 
figures give a very fair indication of the productive, protective, and financial 
results which have been 'attained on major irrigation works m the Punjab. 

15. Normal atea trrtgaled hy major toorhs and growth of irrigation . — The 
total area shown in the Stable in paragraph 12 cannot well be compared with 
those of previous years dwing to the annual extensions of area on the Chenab 
Canal where irrigation is not yi,t fully developed The areas for the older 
canals taken collectivelv may, houever, be regarded as fairlv normal Those ' 
shown for the Western Jumna and Sirhind Canals were considerably below the 
average of the previous three years, owing to favoui-able rainfall during the radi 
which checked the demand for irrigation, but on all other canals the areas were 
above the normal On the whole it seems that the year 1900*01 may be 
taken as a normal or typical year of the major works in the Punjab at their 
present stage of development, but an almost continuous increase may be 
expected, not only as the new Jhelum Canal is brought into operation, but 
also in consequence of extensions and improvements, now m progress or in 
contemplation, on the Chenah and other Canals The following table, showing 
the growth of migation on these works since 1881, will give a good idea of the 
gradually increasing protective value of the works The increase which may 
be expected fiom the construction of new works will be considered in the next 
section of this chapter 



Average area imgated annually i 

n snccesBivc fi\ e-year periods. 

Name of CanaL 

isSl 82 

to 

1885-86 

1 

1886-87 

to 

1890-9L 

1861 92 
to 

1895-96 

1896-97 

to 

1900-01 


Acres 

Acres 

Acres 

1 

Acres' 

Western Jumna 

Ban Doab . 

Sirhind 

Swat fliver 

Lower Sohag and Para 
Sidhnai 

Chenab 

839,94-9 
398,919 
163,837 (a) 
44,093 (a) 
17,346 (a) 

1 831,659 

491,359 i 

668,397 . 
91,808 
44,463 
80,146 
87,649 (c)_ 

395,596 (6) 
670,680 
635,749 (c) 
97,699 
68,991 
133,991 
320,484 00 

686,637 
795,169 
1,204,284 
145,108 
74,901 
123,103 (d) 
1,094,846 

Total 

943,043 

1,646,180 

2,131,989 

1 

4,123,548 


(a) Irrigated area for one year only (1885-S6) 

Increase due to opening of Siraa Branch in IS95 96 

(c) Average dnnng this period innch affected hy five sneoeanvo half years of abnndant rainfall which reduced the 
deniand. Had demand been norWl, the average would probably have been about 920,000 acres 

(d) Average greatly affected hy exceptionally low river in 1899 1900, when the canal ran for 93 days only dnnng the 
year and the area irrigated did not exceed 26,265 acres 

(e) Average for four years only, the canal having been opened ae a small inundation canal in 1887 ^ 

(/) Head^voris completed and canal supply rendered perennial in 1892 93 and afterwards enlarged and extended 
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16. Esrpanmn of irrigation from major loorhs during the last decade . — It 
is not our intention to enter into a history or description of these works , but 
attention may he called to the remarkable expansion of irrigation shown on 
all works, with the accidental exception of the Sidhnai, from about the year 
1895-96. In the case of the Chenab Canal this is merely the natural growth of 
irrigation on a new work still under construction; but in the case of all the 
other works the figures, although affected in one direction or another by acci- 
dental causes such as extreme drought, low rivers, or abundant and seasonable 
rainfall, show a remarkable development of irrigation This is in the main the 
result of a pohcy of extension which had been initiated a few years before ; a 
policy which on some of the works has not yet reached its ultimate limit. In 
explanation of this policy it may be observed that, excepting the Swat River 
and Jhelum Canals, the irrigating capacity of all the perennial canals during 
the raht, which in the Puniab has generally been the prmcipal crop, is hmited 
by the cold weather supply in the nver. The maximum capacities of the 
canals were originally designed with reference to this supply It was for many 
years thought that the maximum capacity should not greatly exceed the 
average cold weather supply, and the ratio has varied from 1 to 2. The pohcy 
of extension has been to increase the maximum carrying capacity of the 
canals ; to arrange for a more effective and economical distnbution of the 
limited cold weather supplies ; and to extend the commanded area to the extreme 
limits imposed by the supply thus rendered available, or by the physical 
features or natural boundaries of the country It may be stated, in greater 
detail, as follows : — 

(?) To remodel gradually the main line and branches so as to increase 
their capacity to the utmost extent that is possible or desirable, 
without reference to the limits of the cold weather supply 
(»t) To arrange for passing the whole of the cold weather supply, when 
it falls below a certain limit, into one or more of the branches 
in rotation, so that each branch may be run full for some time 
and then be closed entirely The remodelling of the branches 
under (?) is generally sufficient for this purpose 
(i?t) To remodel the distnbutaries, when necessary, to permit their being 
worked on the same system of alternate full supphesand complete 
closures. 

(tv) To shorten the length of village water-couises by the construction of 
minor distributaries , the general policy bemg to carry water 
through a Government channel to the boundary, at least, of every 
irngating village, so that no water-course is carried through the 
lands of another village 

(v) To reduce further the waste on village water-courses by reahgmng, 
or amalgamating them whenever this can he done (On all new 
canals and extensions the water-couises are now generally aligned 
and constructed by the Irrigation officers, the cost being subse- 
quently recovered from the villagers.) 

(oi) To proportion the capacity of each irrigation outlet to the area 
which the water-course is intended to serve 
(vii) To give greater and moie immediate control over the distribution 
by the extension of canal telegraphs. 

(viit) To restnct the supply for rafit irrigation in certain tracts to a jfirst 
watering, for which special or reduced rates are charged. 

(i/v) To extend the commanded or protected area gradually by the con- 
struction of new distributaries 

17 jResults of expenditure against open capital accounts — The pohcy of 
extension has been greatly facilitated by the rules which were introduced in 1890, 
under which the cost of extensions and improvements of irrigation works could 
be charged to an open capital account, and be provided for, under certain condi- 
tions, from loan funds. The following table shows the extent to which exten- 
sions have been earned out under these rules on the six ma]or works to which. 
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weiiave ^ust leferred, and approximately the degree of additional protection 
which has heen obtained from this expenditure — 




llAxnttrn ibbioa.tion 






BECORTJED 

IN ANT TEAS 




Name of Canal. 

Tear m which 
oonstmction 
or remodelling 
estimate was 

nP TO END OP THIBD 
TEAB PEOM DATE OP 
OIjOSINQ CONSTBTTOTION 
EBTniATE 

AlAZniUU IBBTGATIOK 
BECOBDED TO END OF 

TEAB 1900-01, 

Capital outlay 
incurred 
between date 
in ooh 2 and 
end of 1900-01 


closed 


Area in acres 






Area in aores. 
(Number of 

in mpeeg 



Tear 

(Number of 

Tear 





villages ) 


villageB.) 


1 

2 

8 

4 

5 

6 

7 

Western Jumna 

1890 

1877-78 

607,974 

(693) 

1897-98 

f 199,744(11) 
1 664,662(6) 
(1*167) 
861,301 

40,10,679(0) 
BO, 00, 791(6) 

Bari Doab 

1890 

1891-92 

692,785 

1900 01 

20,41,697 




a.88« 


(1,670) 

Slrhind 

1891 

1891-92 

910,066 

1899 00 


14,63,841 




(971) 


(980) 1 

Swat River 

1893 

1893-94 

'110,819 

1900 01 


6,26,093 




(137) 


(187) 

Lower Sohag and Para 

1891 

1893-94 

71,179 

1897-98 


42,498 , 



(294) 


(812) 

Sldhnal . 

1892 

1893 94 

151,427 

1897 98 


2,99,644 




, (213) 


(257) 

Total 



2,844,240 


3,460,086 

1,13,84,638 





■ 

(4,423) 



(a) Sites Branch only 

(jb) Old canal and extensions other than Sirsa Branch. 


The figures m column 4 may he assumed as representmg approximately 
the maximum irrigating capacity of each work at the time that the construe* 
tion estimate was closed, which was m all eases several years after the com- 
mencement of irrigation Those in column 6 show the maximum irrigation 
recorded up to date , and the excesses over those in column 4 indicate roughly 
the increase in irrigating capacity which has resulted from the expenditure 
shown m the last column, although the full benefits of this expenditure 
have probably not yet been reahzed According to this test it appears that 
as a consequence of a total expenditure of less than 114 lakhs against the 
open capital accounts of these works, their maximum irrigating capacity has 
been incieased by 1,106,846 acres at a cost of a little over Us 10 per acre, while 
the number of villages protected has increased from 3,692 to 4,423 We 
have brought forward these figures to show how much can be done by a 
liberal expenditure of capital to develop irrigation on works after they have 
been no min ally completed, and also how much has been done m the case of 
these works, as bearing on the question of the scope for further expansion. 

18 Ohenab Canal — The Ohenab Canal is the largest and most piofitable 
perennial canal m India It was designed to command an area of about 2| 
million acies, and toirngate annually a little less than half that area The area 
to be commanded consisted cliieflv of crown waste lands, which at the time of 
the census of 1891 were populated only by the labourers employed on construc- 
tion and a few nomads The head-works of the canal, and two branches, were com- 
pleted in the spring of 1892, and in that year the colonization of the crown waste 
began The area irrigated in 1900-01 amounted to 1,830,626 acres Up to the 
end of that year 1^ million acres had been sold or leased to cultivators, who 
were drawn from almost all the districts in the Punjab. The population of the 
colonies according to the census of 1901 was 792,666, consisting mainly of 
thriving and prosperous peasants with occupancy nghts in ' holdings of about 
28 acres each A railway, 200 miles in length, has been constructed, and 
traverses the centre of the canal tract , it is said to be one of the most profit- 
able parts of the North- Western Railway system. The policy of extension is 
being followed also on this canal The houndancs onginally proposed for the 
area to be commanded have heen considerably extended during construction, 
but further extensions are now contemplated. It was originally intended to 
confine irrigation to the high tracts forming tlie central Bar, in which the depth 
from ground surface to spring level exceeded 40 feet. It has, however, been. 

















fouud liorc, as on other canalSj that the extension of canal irrigation in this 
tract has, hy drawing away labour, injuriously affected the propnetors in the 
lower lands that lie between the JJcrr and the rivers on each side, where the 
conditions of cultivation are always precarious. It has, therefore, been decided 
to extend irrigation into these tracts, where protection is much needed Many 
estimates foi these extensions have already been sanctioned against the open 
capital account, and the works are now under construction. The total additional 
gross area to he brought under command, hy these and other extensions that 
may he proposed hereafter, will probably exceed 1,200,000 acres, of which 
about 360,000 acres will he annually irrigated It is probable that the total 
area annually irrigated by this canal will ultimately avci age considerably over 
2 million acres 


19 Jheltim Canal . — The Jhelum Canal was formally opened hy His Honour 
the Lieutenant-Governor on the 30th October 1901, the head-works, mam line, 
and tivo branches with their distributaries having been practically completed 
The tolal estimated cost of the work is 126 lalhs, of which over 94 lakhs had 
been expended up to end of the year 1901-02 The area that can he commanded 
hy this canal is limited on both sides by the Jhelum and Chenah nvers , 
and, though less than can he protected by the supply available in the river, it 
cannot he extended It is estimated at 1,139,500 acres, of which about 612,000 
acres will probably he irrigated annually It will not he as profitable asTlie 
Chenah Canal, as it is a smaller work, and the proportion of crown waste 
IS much less, but it is likely nevertheless to prove highlv remunerative. In its 
present incomplete state, within one year from date of opening it had irrigated 
90,000 acres. The Jhelum silt is noted for its fertilizing quahties, and it is 
anticipated that the lands will he even more productive than those on the 
Chenah Canal 


Minor Irrigation Works or Inundation Canals 

20 Minor Irrigahon TVorJ .^. — Most of the mundation canals in each system, 
with the exception of the Ghaggar Canals, existed in some form or other before 
they came under the control of Government The Upper Sutlej and Shahpnr 
Imperial Canals have, howevei, been almost entirely constructed or recon- 
structed hy Government, and they have reliable capital and revenue accounts of 
their own In addition to the Imperial canals, there are two provincial canals 
in the Shahpur district which have been constructed or purchased hy the 
Local Government since the introduction of the system of provincial settle- 
ments, and those are now under the management of the Irrigation Department 


21. Prolective value of inundation canals — The great protective value of 
mundation canals in the irrigation system of the Punjab may he judged from 
the fact that in the famine year of 1899-1900, when their efficiency was at a 
minimum, they irrigated over 10 per cent, of the total irrigated area of the 
province, including that irngated by wells In certain areas they are hemg, 
or m time maybe, superseded hy canals of constant flow, while the with- 
drawal of constantly increasing portions of the cold weather supply of the 
Punjab nvers must to some extent affect the efficiency of the remaining works 
Put, however far these processes may be earned, it seems hardly possible that 
the inundation canals can ever cease to fulfil the important function of 
utilizmg a portion of the enormous surplus body of water which pours down 
the nvers during the rainy season, far in excess of the capacity of such peren- 
nial canals as it now seems possible to construct AH of them, with the single 
exception of the Ghaggar Canals, bring the waters of snow-fed rivers to tfie land 
long before the hegmnmg of the rams and, what is of special importance for the 
spring crops, they continue to supply water for some weeks after their close The 
Ghaggar Canals also hrmg the flood-wateis from tracts of copious to those of 
scanty rainfall, although these floods cannot he relied on m years of drought, 
and may sometimes fail altogethei. The degree of piotcction afforded , 
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by each of the minor works under the Iingation Department, and also the 
growth of irngation since 1881-82 are shown by the following table . — 


Avorftgc urea imgatod annually during ancccMivc five j car periods 


Name of Coual. 

1881 82 
to 

1886 86 

1886-87 

to 

1890 91 

1891 92 
to 

1896 96 

1895-97 

to 

1900.01 


Acres 

Acres. 

Acres 

Acres. 

Upper Sutlej . 

Lower Sutlej . 

Chenab Inundation 

Muzaffargarh . 

Indus . . . . 

Shahpur (Impenal) 

Ditto (Provincial) . • 

Ghaggar Canals . 

109,334 
181, .368 
166,761 
348,810 i 
178,058 
11,980 

133,317 

176,361 

166,423 

283,606 

101,194 

18,136 

(rt)19,105 

178,604 

177,492 

149,152 

29J-,705 

176,088 

25,653 

16,252 

• 

186,807 
(c)160,362 
158,241 
293,853 
180,790 
86,492 
22,731 
(i) 30,310 

Total 

896,296 

i 1 

978,133 

1,018,006 

1,069,606 


(a) For ieOO-91 only 

(i) For four yearn (1397 93 to lOOCMll) only 

(o) Area for 1609 1900 rvas only 01,183 acres, tbc minimum on record. 


It will thus be seen that the present average irrigating capacity of these 
works IS about one million acres per annum, but the fluctuations are great 
In 1899-1900 the actual area irngated was 859,981 acres only, and m the 
following year it amounted to 1,357,699 These may bo regarded as the 
mmimum and maximum areas for the minor works as they now stand In 
addition to these areas must bo considered the area irrigated by the Kabul Eiver 
Canal in the Peshawar district, which is a provincial work, and not under the 
Irrigation Department. It is said to have irrigated an average of 26,64-7 acres 
during the past five years. 

22. Productive value of minor icorls ' WorJes with capital accounts — As 
regards the productive value of those canals, minor works must be considered m two 
classes those with capital accounts, and those which have only revenue accoimts 
The only works which have capital accounts are the Dpper Sutlej, the Shahpur 
(Imperial), the Indus, the Ghaggar, and the Kabul Puiver Canals The average 
net revenue on the Upper Sutlei and Shahpur (Impenal) Canals during the five 
years ending 1900-01, amounted to Rs. 64i,016, and Rs. 46,165, lespectivel}'" ; 
amounts which represent a leturn of 7 64i and 21 43 per cent on the capital 
cost of the respective works to the end of 1900*01, The figures for the Upper 
Sutle] Canals are, however, affected by laige outstandmg balances of revenue 
at the end of 1900-01. If these are allowed for, the true average return for these 
canals will probably be over 10 per cent We are unable to determine the 
productive value of the Indus Canals, for, apart from the fluctuations in the 
areas uTigated, there have been changes m the method and lates of assessment, 
and large credits on account of arrears, w^hich lender it difScult to ascertain 
the true financial position of these ivorks , but they may probably be considered 
productive. The Ghaggar Canals were constructed by relief labour in 1896-97, 
and no charges have yet been made for irrigation, but it has never been 
expected that the works will be remunerative, as the supply is very piecarious 
The Kabul River Canal is a highly remunerative work The capitfl cost to end 
of 1900-01 stood at Rs 4,83,282 and the net revenue m that year amounted 
to Rs 1,03,696, or 21 46 per cent 

23 Productive value of minor works for which capital accounts are not 
kept — As regards works for which revenue accounts only are kept, the 
accounts for the Lower Sutlej and foi the Chenab Inundation Canals have hitherto 
been comhined, and it is not necessary for our purposes to separate them, 
although they arc to be separated in future The followmg table shows the 
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average results of minor works for wliicli no capital accounts are kept during 
the five years cndmg 1900*01 — 


K'omo of Cannl 

Avempfe pross 
rovenuo per 
annum 

Average working 
expenses per 
annum 

1 

Average net 
revenues per 
annnm. ^ 

Percentage 
of working 
expenses on 
gross revenues 


Ks 

Ks 

Re 


Lower Sutlej and Cliennb 

6,51,825 

4,84,618 

1,70,807 

74 

M uzaflargarli 

4,07,102 

2,87,806 

1,69,856 

68 

Sbalipnr (Provincial) 

v^. 

CO 

85,812 

11,486 

76 

Total 

J 

1 

11,09,236 

1 

7,57,686 ^ 

8>51,699 

j 

68 


The gross revenue is all fairly creditable to the woiks It includes all 
direct receipts, all enhancements or shares of land revenue which have been 
declared duo to canal advantages, and in the cases of the Lower Sutlej and 
Cheuab and of the ]\Iuzaffargarh Canals, the value of the labour which the 
landowneis have supplied for cleaiances undei the conditions of the settle- 
ments, and the contributions towards cost of maintenance which have been 
made from the fine fund The net levenue theiefore represents the annual 
profit now derived by Government from the works which it has taken under its 
control There is another small and recently constructed minor woik for which 
no capital account is kept — the Baia River "Works which are under the Deputy 
Commissioner of Peshawar. The expenditure on this work to the end of 
1900-01 amounted to Rs 97,847, but as m the case of the Ghaggar Canals no 
revenue has yet been assessed on the irngation. 

24. Inundation canals tn Ftrospur and Bahmoalpur — An account of the 
inundation canals in this province would not he complete without a reference 
to two important systems on the left bank of the Sutlej, which are not under 
the control of the Irrigation Department, viz., the Pirozpur and Bahawalpiir 
Canals The former are district canals, and will be considered imder pri- 
vate works; it may merely he noted here that they have an average 
irrigating capacity of about 160,000 acres pei annum. The latter belong to 
the Bahawalpur State, and do not irrigate British territory. They are said to 
irrigate annually an area varying from 647,000 to 994,000 acres, which is 
nearly as great as the total area uiigated by all the immdation canals under 
the Iragation Department , and their protective and financial value to the 
State cannot he overrated. 

26 Statiwiary condition of inundation canals — Before leaving the subject 
of existing minor works we would call attention to the inconsiderable increase 
m the area that has been brought under irrigation by certain works during the 
last fifteen years, as exhibited in the table in paragraph 21 It is understood 
that the areas recorded durmg the last five or six years differ from those 
for former years, in that they exclude areas on which assessments have been 
remitted owing to the crops havmg failed It is possible that a deduction 
of not more than 10 per cent, may he made from the figures in the first 
two columns on this account, for purposes of companson with those in the other 
columns ; hut even allowing for this there has practically been no progress on 
any works except the Dpper Sutlej and the Shahpur Imperial Canals These 
are canals which have capital accounts of their own, and a system of assessment 
which ensures an immediate return for any extension of irngation. The capital 
outlay on these two works during the decade ending with 1900-01 amounted to 
Rs 2,44,001 and Rs 1,34,226 respectively, and has resulted in a satisfactory 
increase in the area irngated The Indus Canals have a capital account, hut 
no expenditure has been mcurred against it smce 1881 , though the evidence 
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shows that there is room for extensions on these canals. The Muzaffar»arli 
Canals were transferred from district to departmental management m 1881-82, 
and the increase shown during the two succeeding quinquennia is due partly 
to this cause, partly to expenditure which has been incurred on extensions and 
improvements, and partly to the completion of flood protection embankments, 
the whole cost of which has not been charged against the canals. The condi- 
tion of these canals appears, however, to he now stationary, but the Settlement 
Officer, Pundit Han Kishan Kaul, has referred in his evidence to a number 
of useful improvements and canal-extensions which have been worked out in 
moie or less detail by the oanal officers, and by which it is anticipated that the 
irrigated area may he extended by 139,000 acres at a cost of less than 7 lakhs. 
This may be a sanguine estimate, hut It shows the opinion of the local officers 
as to the scope which exists for improvement On the Lower Sutlej and Chenab 
Canals there has been actual retrogression. In the case of the Sutlej Canals the 
retrogression is moie serious than the figures indicate, as the last two columns 
of the table in paiagraph 21 include the aieas irrigated by the Hajiwah 
Canal, which was taken over by Government in 1891 The area irngated by 
this canal may be taken at 30,000 acres, and this amount should therefore be 
deducted fiom the areas m the last two columns On the other hand, the 
conditions of the iiver weie exceptionally unfavoumble in 1899-1900, and 
thib has unfavourably affected the average in the last column of tlie table 
Retrogression is less marked on the Ohenab Canals, but there are at any rate no 
signs of piogiess At the land -revenue settlement of the Multan district in 1878 
the average area irrigated by the combined Lower Sutlej and Chenab Canals, 
excluding the Hajiwah, was estimated at 805,963 acres; and if allowance be 
made on the one side for the difference between net and gross areas, and on 
the other for the Hajiwah, the aioa during the five years ending with 1900-01 
may be taken at about 316,000 acres, showing an increase of only 10,000 acres 
in twenty-three years. 

26. Reason for slow develo])ment of trngatton on inundation canals . — It is 
not of course as easy or as profitable to extend irrigation on existing inundation 
canals as it has been possible to do on perennial canals with a certain and assured 
source of supply, but a compaiison of the table in paiagraph 21 with that in 
paragraph 16, suggests the idea that inundation canals have not leoeived their 
due share of attention The leal reason for this appears to be that all expenditui e 
on minor works, whether mouired on construction, extension, or maintenance, 
has to be met from the mmoi works grant, or by the amount that can be spared 
from current revenue , and that the ordinary grant is sufficient for little moie 
than the actual maintenance of existing works On the other hand, there is, as 
we have shown, little difficulty in obtaining funds for the extension of major 
works to their utmost capacity, the outlay on which is also, as a rule, moie 
directly and immediately lemunerative We shall return to this subject m the 
next section, but meanwhile state our geneial conclusion that the Punjab 
minor works, almost all of which traverse districts in which cultivation 
is hardly possible without irrigation, have u great piotective value ; they are, 
with baldly an exception, financially very productive oi lemunerative , but 
their iriigating capacity is not much grcatei now than it was 16 jeirs ago, and 
the question of then development, and of devoting more money to their exten- 
sion, deserves earnest consideiation. 

. — Scope for further extensions of State irrigation toorks, 

27 Lower Ban Doah Canal — The Pamine Commission of 1898 referred 
in paragiaph 673 of their Report to three great works which had been proposed 
for the extension of irrigation m tlie Punjab the Jheluni, the Sind Sagar, and 
the Montgomery Canals Of these the first, as wo have seen, is approaching 
completion, and has been formally opened A general estimate for the third, 
nnder the name of the Lower Ran Doab Canal, was submitted by the Local 
Government to the Government of India m October 1901, a few days before the 
first meeting of th^* Commission The project is in itself a most promising one 
The proposed canal will command' a total area of about 1,600,000 acres m the 
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Montgomery and Mnltnn disti’icts, of n'liicli over 800,000 acreq are situated in 
tlie Bar and consist entirely of crown waste lands; while the balance is in the 
Bet, or riverain tract of thie Unvi and old Bias rivers. Of this area it is 
proposed to irrigate annually 824,000 acres, of which about 624,000 will he in 
the Bar The total capital cost is estimated at 3^ crores of rupees ; and it is 
anticipated that the net revenue in the eighth year after the commencement 
of irrigation will amount to over 31 lakhs, or 9| per cent on the capital cost. 
The work ivill not have the same productive or protective value as the Cbenah 
Canal, for it will he more costly to construct and will irrigate a much smaller 
area ; hut its productive and protective value will nevertheless he very great, 
The Punjab estimates of revenue appear to have been framed with studious 
moderation, and in view of the results which have been attamed on all the 
other major works in the province, wo have little doubt that this work will 
prove highly remunerative, and have an immense protective value. 


28. Interference vnih the supply to the Sutlej mundahon cannls — There 
IS, liowever, an objection to the seheme which must be considered The pro* 
posed canal will draw its supply — about 4,000 ousecs — from the Sutlej, imme« 
diatoly below the confluence of the Bias river The Siihind Canal now draws 
off the whole of the cold weather supply of the Sutlej, at a pomt nearly 100 miles 
, above the junction, and the new canal will take in almost all the cold weather 
supply of the Bias It is urged that the construction of the canal will affect 
very prejudicially the four systems of mundation canals on the Sutlej, which 
are situated below the proposed head-works, viz , the Upper and Lower Sutlej 
Canals on the nght bank, and the iPirozpur and Bahawalpur Canals on the left 
The withdrawal of the cold weather supply of the river should not, we think, 
seriously affect mundation canals, because the beds of these canals are, as a 
rule, too high for them to utilize this supply, which passes on unused to the 
sea The cultivation has adapted itself to these conditions, and the crops do 
not depend on a cold weather supply It has been stated in evidence before 
us that, owing to the skill and energy displayed by the cultivators of Bahawal- 
pur in deepening their canals below the level of cold weather supply, this supply 
as utilized to a great extent in that State , but in the absence of detailed records 
we are unable to say whether the cultivation depending on it is considerable 
hlseuheie in the Punjab, the inundation canals would certainly not suffer by 
the complete withdrawal of the cold weather supply , nor would the withdrawal 
of the volume required for the proposed canal seiiously affect the supply to the 
inundation canals when the river has risen to full monsoon level, or approxi- 
mately from the middle of Juno to the end of September The injury which 
is apprehended to these canals is that which may be due to the withdrawal of 
4,000 cusecs during the period that the river is rising to monsoon level at the 
beginning of the irrigation season, or fallmg below it at thcr end. 


29. JEfecl of the opemng of the Strlmd Canal on the Sutlej ^nundat^Qn 
canals — Tlio Wazir of the Bahawalpur State has told us that the working of 
tin* Siiliind Canal has involved a great increase in the State’s expenditure on 
canals, m spite of which the average area irngated by them has fallen from 
716,366 acres, the average before the canal was opened, to 693,718 acres, the 
present average , that the average area irrigated by river spill has been reduced 
from 620,467 to 324,812 aores , that the spring level in wells has fallen on an 
average 30 feet; and that a number of wells have been abandoned We cannot 
examine these statements at length, but there is primd facte no reason to 
suppose that the opening of the Sirhind Canal has caused a reduction in the 
aieas irrigated by the inundation canals There must always have been some 
inundation canals in the State , but we understand that the development of the 
existmg system of State Canals was first taken m hand by the Pohtieal Agent 
in 1867 The irngated area had been mcreased to 295,233 acres in 1872 and 
to 724,960 acres in 1879, when the agency ceased and the canals came under 
the control of the State ofiScials Prom a , statement furmshed by the Wazir, 
we have obtamed particulars of the average areas irrigated during 
successive qumquennial periods, which are oompaied below with similar 



14 


avorngos rort»f,lior inundation onnah on tho .Sutlc], includin'r tin* Lower Solia? 
a nd Para Canal — 
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Tlio wi(lidva\\ah by tbo Sirhmd Canal wcroipractically insignificant before 
the year 1 SS7-8S. Tlio ma\unum area rfcorded on the JJalmwalpnr Canals 
bofoi’o tint year was 607, 058 acres in ISSL-Sfi, but there have since been throe 
years in succession (1802 — 05) m each of wliich the area exceeded 000,000 
acres, the average for the three yeais being 0J7,8t2 acres, while the maxinium 
was 904,353 acies, m ISO! 05. There is no indication hero of a falling off in 
irrigation in Lallan aljmr, although tho State may have had to spend more 
money on the maintenance and improvement of its canals than formerly. The 
figures for the Loner Sutlej Canals, to uliicli wo have aheadj referred in para- 
grajili 25, may ho thouglit to indicate rotrogrecsinn duo to the opening of the 
Sirhmd Canal , but, in aion of llicincrc%so of irrigation alioivn on tbo Upper 
Sutlc] Canal, it is more probabl) due to short o\})cndituro on improvements 
As regards tbe reduction of the spill area and the fall of spring level, which 
arc attributed to Hoods hciiig lower than formcrl}, no cannot think that the 
nntlidrawal of tlio small quantities taken by the Siriimd Canal could have had 
any appreciable otTcct on the lioiglit or lolnrao of tho Hoods 

30. J? 088 iblc improvements tu (he iinindalion canals. — Although no flunk 
it vei 7 doubtful nbetber the opening of the Sirhind Canal has affected the 
inundation canals on both banks of tho Sutlej, in nnj other way than that of 
necessitating a greater expenditure on thoir mainfonanco and improvement, we 
do not therefore conclude that a second poicnmal canal can bo opened without 
soiiously alTeoting tbo efilcicncv of Ibcse canals The ITirozpur Canals may be 
loft out of consideration, as it avill not be difficult to arrange for supplying them 
from above the woir winch would ho built for the supply of the jierennial 
canal; an arrangement ■nlnch would mcrcaso their efficiency, though it would 
piobably involve a change in the method of thoir administration As regards 
the canals on tho right bank, all of wlnoh are under tho Punjab Public TTorks 
Department, it appears to have been thought hitherto that they can ho main- 
tamed m their present state of efficiency, in spite of the withdrawals from the 
liver of the supplies required for the new canal, by tho expenditure of a 
moderate sum on thoir improvement. Tho mouths of tho canals would he 
moved higher up the rivei , the head channels would be cleared to the greater 
depth which tho withdrawal or reduction of the cold weather supply would 
render possible ; the canals would be shortened and stiaightened, and a greater 
command obtained by cutting .off long loops, and, above all, a great economy 
in distribution would be secured by tbe substitution of properly aligned distri- 
butaries for tbe present village water-courses. Evidence has been placed 
before us which shows, beyond doubt, that there is great scope for improve- 
ments of this kind on all the inundation canals in the Punjab ; hut no 
definite or comprehensive schemes have yet been consideied for such an im- 
provement of the canals on the right bank of the Sutlej as will enable them 
to meet the altered conditions of supply which will result from the opening of 
the Lower Ban Doab Canal. As regards the Bahawalpur Canals, the officers of 
the Iirigation Department had, at the time of our mquuy, no information beyond 
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a map showing their position, and a statement of the total areas said to have 
heon irrigated from them annually since 1871-72. The Superintendent of the 
State maintains tliat, since the opening of tlio Sirhind Canal, the State has 
increased the capacity of the canals, has developed tbeir imgatmg powei by 
tbe construction of branches, has cleared them earliei, and by skilful draining 
of rivei-side channels has kept them flowing latei He declares that nothing 
that oxpeiience and skill can do has been or will be lacking, but that no efforts 
can meet the diminution of tbe Sutlej supply which would result from the con- 
struction of the jiroposed canal. 

31 Inadequacy of improvements proposed. — No opmion can be formed 
on this point until the whole Bahawalpur system of canals has been exannned 
by an irrigation expert TTe understand that an officer has alieady been 
deputed for the purpose ; but, whatever may be tbe result of his inqunies, we 
are of opinion that impiovemcnts of the kind which have been suggested can 
no longer be regarded as adequate, although they may suffice for the immediate 
object of maintaining tbe irrigating capacity of tbe canals at its present level 
even after the opening of the new canal But it is not enough to prevent letro 
gression , an effort should be made to develop to the utmost tbe capacity of 
these fine irrigating systems As far, at any rate, as the Sutlej is concerned, wc 
agree m the opimon expressed by Colonel Grey, tbe father of both the hiroz- 
pm and the Bahawalpur systems, “ that the days of inundation iriigation have 
passed. The rivers have been oraie being tapped to a degree which much 
lowers the value of these works by depriving them of the early and late water 
which is so important to irrigation Tbe method was after all but a makeshift, 
it has had its day, and tbe time has come foi arrestmg tbe summer floods by 
weirs, and for distributing them scientifically over tbe countiy to afford a dutv 
of 200 acres to tbe cusec, instead of the 30 or 40 acres which is the average of 
inundation canals ” A similai opimon has been expiessed by Mr. Preston, late 
Chief Engineer, Punjab Iriigation Works, and now Inspector Gener^ of 
Irrigation m India 

32. Proposed construction of toeirs across river The Sutlej Valley canals 
project, — The project for tbe Lower Ban Hoab includes tbe construction of a 
weir across the Sutlej immediately below the canal off-take There should bo 
no engineering difficulty in constructing similar weirs at suitable points lowei 
down the rivei, and it is probable that one or two additional weirs would suffice 
for the requirements of all existing mundation canals, on both banks of the 
river, which would draw their supplies from feedeis taking off above them. 
The cold weather supply m the rivei mil not be available for these canals, 
but they will get the benefit, even in the cold weather, of all surplus water and 
freshets , and the consttuction of weirs will enable them to utilize, to the extent 
of their lequiiements, every drop of water m the river, from the time that the 
supply rises above the requirements of the perennial canals to the time that it 
falls below them. The irrigation season will be lengthened at both ends, and 
the canals will be independent of all fluctuations m the level of the river water 
surface throughout the season We cannot hazaid an opinion as to cost of the 
works required, but wo think it not improbable that they would prove diieotly 
remimerative As shown in paragraph 29 the present average iriigatmg capa- 
city of all the existing British inundation canals on the Sutlej mav be estimated 
at 680,000 acres , but the maximum capacity may be taken at 880,000 acres, and 
this would almost certamly become the average capacity if the works proposed 
were carried out, so that there would be an mcrease of 300,000 acres. In 
addition many extensions would be possible into high and dry lands that cannot 
be commanded by the piesent canals, where high lates would be leadily paid 
for the adiantages of irrigation It is also probable that there would be even- 
tually a considerable enhancement of the revenue derived from existing 
irrigation , an enhancement which would be justified m consideration partly 
of the gi eater regulanty and certamty of the supply, and partly of the reduction 
which will almo^ certainly be effected m the cost of silt clearances m the 
village Avater-courses — at present a serious tax on the cultivators But 
even if the new works are not likely to prove dnectly remunerative as financial 
investments, we may fairly set against any loss that may be anticipated, the 
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profits which will bo derived from the proposed Lower Ban Doah Canal If 
the two schemes aie considered, together, as they should ho, there appears every 
probability that they wiU, as a whole, fulfil the copditions of a productive wort. 
The scheme of weirs, or as we ma\ call it, the Sutle] Valley Canals project, 
cannot of course be earned out in its entirety without the co-operatiOn of the 
Bahawalpur State , but irrigation is so essential to the prospenty of that State 
and its advantages are so keenly appreciated by the people, that there will 
probably be no greater difficulty in entering into a satisfactory arrangement 
with the Durbar, than was experienced with the Phulkian States in the case 
of the Sirhind Canal. We understand, indeed, that the Durbar has been, for 
some years, setting aside money for the construction of weirs and the remodel- 
ling of canals , and we have no doubt that it will be prepared to pay its fair 
share of the cost of any works that may be proposed. 

33. Frojeots for Lower Bari Doah Oanal and Sutlej Valley Canals 
should he 'prosecuted concurrently — To return to the Lower Ban Doab Canal. 
We are impressed with the great protechve and prod uctive value of that project, 
but we think that the construction of this canal must involve, as a necessary 
consequence, the prosecution, not subsequently but concurrently, of the pro- 
posed Sutlej Valley Canal project. If the necessity for the latter project is ad- 
mitted, it 18 possible, though by no means ceitain, that the altered conditions may 
render it desirable to reconsider the question of the site proposed for the Lower 
Ban Doab Canal head-works, which may, of course, affect the alignment and 
gradmg of the mam hne We, therefore, submitted to the Government of 
India, soon after we left the piovince, an otZ interim recommendation that 
nothing should be done to commit Government to the site now proposed until 
the question had been considered from the new point of view We understand 
that the Local Government has since submitted a report on the subject, but it 
will probably be unnecessary to come to an immediate decision on the point, 
as in the meanwhile other important proposals have been before us, the 
adoption of which would render it unnecessary to construct any head-works on 
the Sutlej at all, at any rate for some years to come. 

34 Mr. Wilson's ohjeettons to the •present Lower Ban Loah Oanal project. 
— The first suggestion or rough outime of the proposals to which we refei is 
contained m two Notes — one on the Lower Ban Doab project, and the other on 
‘ Duture Irrigation P obey m the Punjab’ — by rhe Honourable Mr J Wilson, 
C.S L, Settlement Commissioner of the Punjab, and our colleague on the Com- 
mission during its stay in that province Mr. Wilson objects to the proposed 
Lower Ban Doab project, on the ground that it will not only depnve the desert 
countiy to the south of any chance of future irrigation on a large scale, but will 
also leave unutilized the surplus waters of the Chenab and Jhelum, which now 
flow uselessly to the sea, and which might be utilized in the irrigation of the 
Lower Ban Doab , thereby setting fiee the surplus and cold weather supply 
of the Bias and Sutlej for diversion to the " untold milhons of acies in Raj- 
putana which it is quite feasible to iingatefiom the Punjab rivers ” Mr Wil- 
son’s notes had not been considered by the Punjab Inigation Officcre when 
we visited that province , and we were unable then to form any definite opmion 
as to the feasibility or merits of his proposal, which has since been put mto 
a more definite form and strongly advocated m a memorandum which has been 
forwarded to us by Colonel S. L Jacob, C.I.E , R E , a late Chief Engineer m 
the Punjab, and an tifficer with very long expenence m Punjab iragation 
works ^ Colonel J acob’s memorandum was written in England at a time when 
the winter had no opportunity of referring to maps and levels , but the question 
is of such undoubted importance that we have .endeavoured to form an 
opimon of it in the light of information on the more sabent points uhich has 
been supplied to us by Mr Field, Officiating Chief Engineer, Irrigation Works, 
Punjab. 

\ 

36 There is somethmg very attractive in the proposal to divert eastward 
the ample surplus of such nvers as the Indus or the Jhelum, and thus leave 
the waters of the Bias and the Sutlej free for the irrigation of the country on 
the left bank of the latter Leaving the Indus for the present out of the 
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question, our information points to tbe conclusion that the cold weather sur- 
plus of the Jhclum alone will ordinarily bo enough, although not more than 
enough, for tbe rah irrigation of the area winch it has been proposed to com- 
mand by means of a Lowci Ban Doab Canal from tbe Sutlej It also appears 
certain that, ^ita levels, a canal taking off from the Cbenah at or above 
Khanki could command every acre of the same area But the proposal is 
open, priona facie, to two serious objections. Tbe crest of the Kbanki weir on ' 
the Chonab is 14 feet higher than that of the Jhelum weir at Rasul, and, m 
order to deliver Jhelum watoi into the Cbenab at or above Kbanki, it would be 
necessary to draw it off sevei-al miles above Rasul, or even above the town of 
Jhelum itself, and to carry the canal either through or lound the Pabbi range 
of lulls. It may well bo doubted whether this is pi acticable at any cost which 
IS not A irtually prohibitive , and also whether any canal taking off from the 
Ohenab below Khanki would command an area sufficiently large for the purpose 
in view. In the second place, it is veiy doubtful whether the extent and quality 
of the land that could possibly be commanded by any canal taking off from the 
left bank of the Sutlej, are such as would justify the heavy additional expen- 
diture which the adoption of this scheme would involve, as compared with the 
cost of the present Lower Bari Doab scheme Such a canal would command a 
belt of land in British territory lying between the areas which are at present 
served by the Sirlund Canal and the Fazilka Inundation Canals , but the only 
portion of Rajputana which could possibly bo brought under command would 
bo the north-west corner of Biknnir. Beyond this the canal would lie entirely 
in the desert land of Bahawalpur, which was formerly traversed by the Ghaggar 
Kullah Tins tract is said to be covered with sandhills, and practically unin- 
habited , and it appears to be as unpromising a field for the extension of irriga- 
tion as the Sind-Sagar Thai, wuth the further disadvantage that it belongs to 
a Native State, from which Goiernment could not recover as large a share of 
the profits of irrigation as it is able to do when canals are carried mto crown 
waste. Moreover, if the canal be ever made, it will be as obligatory to con- 
struct supplementary works lower down the Sutlej, for protecting the interests 
of the inundation canals, as it will bo if a right bank canal is constructed It 
may, therefore, reasonably be doubted whether a loft bank canal from the Sutlej 
will ever bo constructed, oven if the present cold weather supply of the Bias is 
reserved for it, and this doubt must always be borne in mind when considering 
the extra expeuditurc u hich will be involved in the adoption of Mr. Wilson’s 
proposal 

36 These objections haVo no doubt great weight, but we cannot at this 
stage regard them as conclusive Even if the canal on the left bank of ,the 
Sutlej should never be made, it will be no small advantage if the waters from 
tbe western rivers can be drawn on for the Lower Ban Doab, and the supply 
in the Sutlej reserved for the existing inundation canals on both banks. 
The objections which have been raised by the owners of the Eirozpur canals, 
and by the Bahawalpur State, to the diversion of Sutlej water to the high lands 
of the Doab, would fall to tlie ground, for existing conditions would not be 
interfered with at all, and it would be unnecessary to consider at present the 
question of additional weirs across the Sutlej for safeguarding the interests of 
the inundation canals. Proposals to this end could be considered at any futuie 
time on their merits, but they would not be rendered obhgatory bv the alienation 
of any part of the Sutlej supply to lands which have not hitherto been served 
by it Moreover, some hesitation may well be felt before undertakmg such a 
scheme as the present Lower Ban Doab project, which, whatever its merits, will 
have the effect of rendering it impossible for our successors for alj time to utilize 
the waters of the Sutlej for extensions of irrigation on its left bank However 
unpromising such extensions may now appear, a time may come, in a more or 
less distant future, when the pressure of population and many other causes may 
justify their construction Important as these considerations are, there is of 
course a limit to the amount of extra expenditure which could be justified 
There is, however, another argument which will affect the question of cost If 
it be practicable to divert the waters of the Jhelum into the Cbenab above 
Khanki, there would be in the Cbenab river, so aided from the Jhelum, 
surplus snfiBcient to give Jcharif irngation and at least one rah watenng for a 

p 
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large and unprotected area in the Sialkot, Q-njranwala, and Lahore districts, 
r.nd its productive and protective value vould be so great as to iustify an expen- 
diture on the Jhelum diversion vhioh might otherwise appear prohibitive. 

37 In view of these considerations, we addressed a communication to the 
Government of India m December 1902, in which,' after pointing out the 
do ubts which existed as to the practicability of Mr. 'WilsOn’s proposals, we 
remarked that we could not regard them as conclusive , and we recommended 
that no action should he taken committing Government to the construction of 
the Lower Ban Doah Canal, as already designed, until the whole question had 
been more fully examined ; and especially until some idea could he formed of the 
feasibility and cost of diverting Jhelum water into the Chenab above the Khanki 
weir, which we regard as the of the whole problem. We have since heaid 
with satisfaction that primosals to the same effect had been independently put 
forward by the Punjab Govemment, and that the necessary investigations 
have been started. 

38. We have also recently seen a memorandum by Mr. L. W. Dane, the 
late jResident at Kashmir, and a note by the Kashmir State Engineer, in which 
it is stated that not less than 20,000 million cubic feet of water might, at very 
small cost, be stored in the Wular Lake, and be made available for supplement- 
ing the cold weather supply in the Jhelum. This scheme, which would in 
many ways he advantageous to the State, has an important bearing on the 
present proposals If it is not feasible to divert the Jhelum into the Chenab 
above Khanki, the supplementary supplies which may be obtained from storage 
m the Wular Lake will be of little advantage to the Punjab But if such a 
diversion can be made, this supply, which will be equivalent to 2,000 cusecs 
during four months, will be invaluable. It will not only permit a great 
enlargement of the scope of the proposed new canal, but it will also absolutely 
ensure the Ohaj, the Bachna, and the Lower Ban Doabs against all possibility 
of failure of the tabi supply even in the driest years. This important scheme 
will doubtless be carefully examined by the Punjab oflBcers m connection with 
the new proposals, to which it may give an entirely new aspect The fact that 
the future extensions of irrigation m Bikanir or Bahawalpnr may depend on 
the construction of a storage work in Kashmir, is a signal illustration of the 
width of view from which large irrigation projects must now he regarded, and 
of the extent and character of the investigations which they mvolve. 

39 To complete our remarks on this subject it may he added that the waters 
of the Indus cannot he utilized to any considerable degree for extensions of irriga- 
tion in the Doabs to the east The Indus could not be diverted unto the Jhelum 
at a point much higher than Khushah, except by means of a channel that would 
have to he carried through the Salt Range , and the command that would be 
obtained from Khushah would he insufficient The most practicable way of 
supplementmg the cold weather supply of the Jhelum above Khusbab would 
appear to be by storage in the Wular Lake. It is doubtful whether the diversion 
of Indus water into the Jhelum, at or below Khusbab, would ever result in any 
extension of irrigation at all commensurate with the cost ; but the question can 
be considered with much greater advantage when the scheme for the irrigation 
of the Smd Sagar Doah la taken up It may then he found advisable to mak^ 
escape channels from the canal into the Chenab, which may he utilized when 
necessary for the diversion of surplus Indus water, to be picked up at a weir 
below the confluence of the Jhelum and Chenab. 

40. Sind Sagar Canal — The Sind Sagar Canal was first contemplated more 
than thirty years ago, when some prehmmary surveys were made for the 
purpose of determining the feasibility and probable cost of drawing water from 
the Indus opposite Kalabagb, and delivering it into the Smd Sagar Doab — a 
wide expanse of desert in the Dera Ismail Khan (now Mianwali) and Mnzaffar- 
garh distncts The prospects of the scheme were not very favourable, and it has 
remained in abeyance in favour of the more promising schemes which have since 
been completed or proposed. The Eamine Commission of 1878-80 stated that it 
had been estimated that If million acres could be inigated annually by this 
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work; but the late Chief Engineer, Irrigation "Works, Punjab, who Iiad recently 
inspected portion of the area to be commanded, informed us that there are large 
tracts of theDoab which will not repay cultivation, owing to the poorness of the 
soil and the prevalence of sandhills Mr. Ward, of tbe Punjab Irrigation 
Department, has since been deputed to make a thorough reconnaissance of the 
whole tract, and determine the area that can be brought under cultivation. 
He has recently submitted an interesting and valuable report, of which a copy 
has been supplied to us. Mr. Waid estimates that over 30 per cent of the 
whole area u hich the canal could command is covered by sandhills , but in one 
large block of 3,000 square miles on the western side of the tract the sandhills 
cover only 20 per cent of the area. In this block the soil between the hills is 
generally of a loamy nature and seems to be suited for canal irrigation, although 
it IS inferior to the average quality of soil in the tracts watered by the Ohenab 
and Jhelum Canals, and, certainly in the sandier parts, cultivation will be 
unprofitable without a good supply of manure Between this block on the 
west, and the Jhelum and Ohenab rivers on the east, there is another large 
block covenng 6,000 square miles of what Mr. Ward calls “grazing lands ” 
Here the sandhills cover, on an average, over 36 per cent, of the surface, but 
only 10 per cent, in one long and narrow stnp of 400 square miles Mr. Ward 
excludes this strip of good land from his first division, only because it lies out* 
side of the compact area which would be irrigated by the canal Within this 
large block, if canal water is introduced at all, its chief use would be to provide 
water for stock and the means of cultivating the narrow stnps of good soil 
adjoining the drainage lines It appears that the southern portion of the 
western block, or the Muzaffargarh Thai, could be brought under irrigation at 
a comparatively small cost by means of an inundation canal takmg off from 
the Indus near Bhakkar ; and Mr. Ward suggests that such a canal may be 
made in the first place, as a means of testing the capacity of the Doab for irri- 
gation Such a work would probably be remunerative in itself, as it would be 
in etfect an extension of tbe Muzaffargarh system of inundation canals ; but it 
would also be of great value as a means of ascertaining the profits that may 
be expected from cultivation in the Thai if irrigation can be introduced, 
and of obtaining much useful information on many of the doubtful points 
which will have to be considered before Government commits itself to the 
construction of such a work as the Smd Bagar Canal. Eor this reason we 
think that, if such an experimental canal can be earned out at a moderate 
cost, it should be undertiiken as soon as may be convenient. But we cannot 
recommend that the Sind Sagar Canal itself should be put in hand, until the 
Lower Ban Doab Canal and its allied works are approaching completion It is 
certam to be more costly and less remunerative than any other major work 
which has hitherto been constructed in the Pimjab ; and, althongh every 
project for the extension of irrigation into desert tracts, and for the consequent 
increase of the reserve food supplies of the country, is deserving of consideration, 
protection is not urgently required in this tract, which is very sparsely popu- 
lated. Nevertheless we hope that it may be possible to undertake this work a 
few years hence, and so complete the great programme of perenmal canals from 
the Punjab nvers which will not only protect tbe province from famme, but 
also render it the most important granary of India. 

41 Extensions of exisUng perennial canals . — W e have next to consider the 
possible extensions of existmg perennial canals. We have shown, in the preceding 
section of this chapter, how much has been done durmg the last ten years to 
develop the irngatmg capacity of these works , and we have no doubt that this 
policy of extension will be continued without mterruption in future, until it 
has reached the utmost practicable limit. This limit will apparently have been 
nearly reached on the Ban Doab Canal, when the works now m progress have 
been completed, but some further e^nsion may be possible on the Swat 
Elver Canal. The Sidhnai cannot effectively command a much larger area, 
and further extensions of irrigation in the Multan distnct will be effected by 
the proposed lower Bari Doab Canal; while future development of the Lower 
Sohag and Para should he considered m connection with the Sutlej Valley 
scheme. There remain the Western Jumna and Sirhind Canals, which require 
special consideration, because any extensions which can be made on thea# 
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canals will bonofifc Rolitak and DLissar, wbioli, as wo liavo already shown, arc 
the two most insGouiG districts in the Punjab. 

d2. Western Jtmna Oanal 0 url ailment of cold wenthcr supjtly in certain 
tracts . — It lias boon shown, in the table in paragraph 17, tliat while tlic 
■Western Jumna Canal irrigated only 093 villages in 1877-78, its waters supplied 
1,107 villages in 1807-98. There would appear to bo litllo possibility of further 
ovtension, although tlieie is a considerable scope in the Politak and Ilissar 
districts for the utilization of any water that could bo made available. Vanous 
suggestions bavo been made for increasing the supply, none of which has, 
however, been carefully worked out, so that wo can only refer to them in 
general terms. The first of those involves the curtailment of the present 
supply to certain areas of the Kariial and Delhi districts, w hioh ordinarily enjoy a 
favourable rainfall, and in which the spnng lo\ol is sufficiently near the 
surface to allow of wells being constructed and worked with profit; and the 
diversion of the water thus economized to tracts winch are m more urgent need 
of protection. 

4i3. Since the canal was re aligned in 1880, the supply of water to indivi- 
dual villages of these two districts has already been a cry largely restricted by 
reducing the size of the Milage outlets, and by lengthening the intervals between 
the turns when the branches arc opened in rotation during seasons of short 
supply ; but the restriction has been based upon considerations connected with 
the welfare of the villages tlienisehcs, which had suffered from the too profuse 
irrigation of execssiio areas. The process, if carried out with judgment, is 
beneficial both to those from whom the water is tahon and to those to w horn it 
is given; but indications are not wanting that it has probably approached its 
limit It IS now proposed to go further, and to reduce the supply, not, as 
hitherto, on the ground that it is advisable to do so in tho interests of the people 
whoso supply IS to bo restricted, but on the ground that tho water is more 
urgently needed elsewhere The specific proposal which was placed heforo us, 
and which has been supported not only by the Canal Officen, but by Mr. 
H. 0. Panshawe, late Commissioner of the Delhi Division, and by tho Honour- 
able Mr. J. "Wilson, Director of Land Settlements and Records, is, following the 
practice already in force in the upper parts of tho Ban Doab Canal, to close 
most of the distributaries on the Delhi Branch from the 16th October for the 
rail months, opening them again for ton days only in November. This would 
probably release about 300 cusecs dunng the rah, which might bo utilized to 
irrigate some 4:5,000 acres elsewhere. It is recognized that the complete 
wnthdrawal of irrigation dunng the rah season may affeot the crops in]uriously, 
and that it may bo necessary to supplement the diminished supply from the 
canal by the construction of wells throughout the area affected. But it is 
proposed to introduce the change only upon those distributaries where the 
spring level is within 16 feet of the surface, and where, therefore, the construc- 
tion of wells IS easy ; and it is urged that the water is more needed, and could 
be used to greater profit, m drier tracts where irrigation is more constantly and 
'more Urgently required, where there is always loss rainfall, and where the 
sprmg level in welk is not -within a workable distance from the ground level. 

44* On the other hand, it must be remembered that the irrigation which it is 
proposed to restrict dates back some sixty years or more, dunng which period 
canal water has been freely supplied, and that the agricultural economy of the 
■villages has gradually adapted itself to these coflditions The old wells have fallen 
m ; me bullocks necessary to work them have disappeared , the density of the 
population has increased, and with it that subdivision of holdings which is one of 
the most effective obstacles to irrigation from well?; the leading staples have 
changed, and with them the whole course of agricultural practice The people 
of the tract in question rely largely upon the cultivation of sugarcane, not 
only for the payment of the Government revenue, which can always be reduced, 
but also for their own subsistence , and if, as some contend, the withdrawal of 
canal water early in November would cause injury to sugarcane, the number of 
Wells which' would be required to take the'place of the canal in the large area 
under cane would undoubtedly be very great, It is urged that it is unlikely 
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that the people would construct them unless Government supplied the fundsj 
in which case the cost would he prohibitive , that they would attempt to 
struggle on without them until then resources had become so seriously crippled 
that the means of construction would no longer be forthcoming , and that, even 
if the wells were constructed, the fall in the spring level, which would inevitably 
follow so large a reduction of canal irrigation, would shortly leave them useless 

45 ' We fully recognize that the tracts to which it is proposed to transfer 
the water are far more urgently in need of that protection which canal water 
affords, than are those from which it is proposed to withdraw it ; and if it were 
a question of initial distribution, we should unhesitatmgly support the proposal. 
But if the withdrawal of the water is to mflict substantial and permanent 
m]ury upon people who have enjoyed it for two generations, it wo^d clearly . 
not he nght to withdraw it, merely in order to take it to another tract which 
is more urgently in need of protection. We do not feel that the information at 
our dispos^ is suflBciently complete to justify us in expressing a final opmion on 
the merits of this proposal , but until it has been examined and recommended 
by the highest revenue authonty in the Province and by the Local Government, 
we are unable to assume that any considerable portion of the cold-weather 
supply hitherto assigned to the Delhi Branch can be regarded as available for 
diversion to Hissar 

46. Suppleme7itary supplies from the Jumna, — A second suggestion which 
has been made is the construction of subsidiary head-works at some suitable 
point on the Jumna, such as Panipat, from which a supplementary supply 
might be drawn during the khartf for the extension of imgation into Rohtak 
and Hissar. The proposal appears never to have been seriously considered, but 
we find that the Jumna differs from all the other Punjab rivers in the short 
duration of its flood supply It is doubtful whether a supplementary supply 
would he available for more than two months in the year, and this would he of 
little use. The present authorized maximum supply m the canal is 6,400 
cusecs, and it has been stated that this might be increased to 7,000, but that 
the additional supply of only 600 cusecs would not, as a rule, be arailahle 
before the 16th June or after the 25th September If, as seems probable, the 
main canal can he made to carry this extra supply, it would be better to take 
it in at the present head of the canal The possibihfy of doing this deserves 
consideration , but the cost of, and objections to, a subsidiary head would, as 
compared with the extra supply that could he obtained, he so great that the 
matter is not worth further examination 

47. Reduction of the Eastern Jumna OanaVs share of the supply in the 
river — A thud suggestion which has been made is the reduction of the Eastern 
Jumna Canal’s share of the cold-weather supply in the Jumna Durmg the last 
forty or fifty years, the supply has been distributed between the Western and 
Eastern Jumna Canals m the proportion of two to one If the Eastern Jumna 
share is in excess of requirements, the surplus is passed on to the Agra CanaL 
This arrangement, which has been agreed to by the two Local Governments con- 
cerned, IS of such long standmg that we hesitate to propose any modification 
of it Although it may be admitted that the necessity for irrigation in the 
southern districts of the Punjab is greater than in the tracts that might be 
served by any possible extension of the Eastern Jumna Canal, we have found 
that the Agra Canal depends for its cold-weather supply on the surplus not 
only of the Eastern Jumna hut also of the Ganges Canal, which is passed 
into it vtd the Hmdun Recent extensions or the Ganges Canal, such as the 
Eatehpur Branch and the ilat Branch extensions, will tend to reduce in future 
the surplus which has hitherto been available from this source, and there have 
also been considerable extensions on the Agra Canal itself We are satisfied 
that under present conditions no reduction of the Eastern Jumna share could be 
made which would be sufficient to permit any considerable extension of the 
branches of the Western Jumna Canal On the whole, therefore, we are un- 
willing to recommend any alteration of the existing time-honoured arrange- 
ment, or to deprive the United Provinces of the incentive to economy in 
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distribution which is filTordcd by the possibilily of utilizing in other parts of the 
provmoo tlio water which may bo saied. 

d/8. In pai-agi-aph D21 nc, liowc^or, maho a suggc'ition nhicli if carried 
out would rendor it possible to divcit into the 'We^.tern Jumna not merely 
a small fraction, but nearly two thirds, of tlio cold-wcalhcr supply which 
IS now taken into the Enslcrn Jumna Canal Iho suggestion is (hat the 
Eastern Jnmna Canal should be fed from ihe Ganges, the supply in which 
would bo supplemented by uator to lie draun fiom (he Snrdah river If this 
scheme, which has many otlini points to recommend it, could be cnmtd out, the 
canal irrigated area in Eohlnlc and Uissar could be increased by G0,0U0 or 
80,000 acres. The ■value of a iirojcct by which such icsults maj be attained 
in these distnots, will bo very inadeq^uatcly represented by the direct monetary 
return. 

dO. Storage loorhs and jntddhng of canal channels — Two other suggestions 
may bo noted for inci casing (he cold-u cathcr supply of (he Westem Jumna and 
other canals the constniction of storage reserv oub in the hills ; and the puddling 
of the canal channels and ■village ■« atcr-cour‘?cs The Jumna has never, uc 
boheve, been examined for sites for storage u oris ; but the slope in the ri v or bed is so 
great that wo do not think it at all probable that reservoirs of the capacity required 
could bo constructed, except at a pi-ohihitive cost, and there would then be 
great danger of their filling up with boulders and shuiglc. Tlio question of 
channel puddling appeals to us, how cv or, to dcsciTC caieful consideration It is 
well known that only a small percentage of the water entering the head of a canal 
is actually dcliv’crcd on the fields ; and many estimates have been made of the 
losses m main canals aud branches m distributmics, and in village water-courses 
Wo imderstand that there are several sections of the Western Jumna Canal and 
its branches in which heavy loss by percolation or absorption is known to occur, 
and IS evidenced by the height of the spring level and, in some eases, even by 
the palpable water-logging of adjacent lands A double benefit would be gamed 
if this could be prevented and the water now lost by percolation utihzcd for 
extensions of irrigation The objections to channel puddling arctliat the process 
18 very expensive, that it can only bo cairicd out intermittently during closures, 
and that it is difficult to judge of the utility or oCCcotivoness of such work 
until it has been earned out on a very' extensive scale Much might, however, 
be done if money and the best professional skill were made available for conclu- 
sive experiments The first point is to ascertain by repeated observations, care- 
fully dovused ad hoc, the actual loss by absorption in a given length of channel, 
and the effect on spring levels in the •vicmity'. Sections in this length should 
then be puddled as opportunity offers, and the observ ations repeated as each 
section is completed. In this way it will bo possible to obtain a quantitative 
idea of the value of puddlmg, which mav justify future expenditure on a 
scale that may at present seem prohibitive, although it would possibly be 
reaUy remunerative The long closures of the Delhi Branch would render this 
an ideal channel for such purposes ; and wo would recommend that the reach m 
which loss by percolation is known to bo most serious should be placed imder 
observation and subsequently puddled as an experiment It is mdeed possible 
that the next great step to bo taken in the development of the canals of 
Northern India, may be m this direction, and that their efficiency may be very 
largely increased by reducing the great loss that now occurs by percolation 

60. Some interestmg e^vidence on this pomt has been laid before us by 
Mr. Kennedy, Supenntendmg Engmeer, Punjab, who has recently returned 
from a tour m the Umted States, undertaken ■with the object of inspecting 
the prmcipal irrigation works m the Western States, where it is said that great 
efforts are made to mimrmze the loss by percolation m canals and ■water-courses ; 
many miles of distributary ohannels being Imed by their propnetors either 
wdth masom-y or ■with a cement plaster, particularly m the case of orchard irriga- 
tion. Mr Kennedy is of opimon that the hnmg of channels should begm with 
the water-oomses or smaller distributaries , and he has adduced calculations, based 
on observations made by hi m many years ago, to show that a greater sa^ving of 
loss by percolation ■wiU be effected by a given expenditure if the outlay is meurred 
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on a number of small channels, than if it Tvere spent in lining a main canal. 
The available data are too scan-ty to justify any dcfimte conclusion, but it is 
certam that m India the hmng of private Tvatcr-oourses would have to be 
undertaken by the State, and that the subsequent maintenance of thousands of 
miles of viUago channels would be extremely costly and difficult On this 
account wo think that attention should first be directed to those sections of 
Government oliannck m wliioh the loss by percolation is Known or beheved to be 
most considerable At the same time no stiongly recommend that systematic 
observations be made, on a considerable scale, of the loss by percolation in channels 
of all sizes and classes ; and tliat, when tlus has been deternuned, money should 
bo freely allotted for the experimental hmng of many of them, for the purpose 
of determimng the most effective and economical form of linmg, and the saving 
of water that niav be effected thereby Such exponments may be most advan- 
tageously cairied out on the "Wcstein Jumna and Sirhmd Canals, on each of 
which there is a wide field for the utihzation of whatever water may be saved 
There is every reason to behove that on tlieso canals the expenditure would he 
reproductive 

51 JSxtensions of the Strhind Canal — The Sirhmd Canal area adrmts of 
extension in two directions Distributancs fiom the British bmnehes might be 
extended into the long belt of land in the Ludhiana and Firozpur districts, 
between the present boundary of irngation and the edge of the Sutlej X/iocfrr; 
but protection is not urgently requiicd in this tract, and the supply to these 
branches is not m excess of picscnt rcqmrements A great part of this area 
would bo commanded by the canal on the left bank of the Sutlej, referred 
to m paragraph 35, if this is ever constructed A small portion of the Hissar 
district can be commanded from the Native States’ branches, but the distribution 
on these branches, except as between State and State, is not under the contiol 
of the Punjab Irrigation Lepartment Jlr Famnt, n ho has been for five years 
the State Engmeei m charge of the Patiala Canals, has given evidence to the 
effect that the Native State’s share of the canal supply, to which it is entitled 
under the terms of the Canal Agreement, is fuUy utihzed m the lah, but has 
always been m excess of requirements diu’mg the KJtanf, except m the famine 
year of 1899 when every drop was used 

52. Limits to possible extensions from the Western Jvmna and Sirhind 
Canale into famine dtstriets — It seems doubtful whether it wiU, at any rate for 
some years to come, be possible by any practical measures to increase the area 
under irrigation from the "Western Jumna and Siihind Canals m the Eohtak 
and Hissar distucts by more than about 60,000 acies, which, however valuable, 
will be quite insufficient to afford complete protection against famme In the 
southern parts of these districts the ground rises towards the Eajputana high- 
lands, and cannot bo commanded by any Pimjab Canal This high tract in- 
cludes portions of Jmd and Patiala territory to which also there is no hope 
of extendmg canal imgation 

53. Extensions of inundation canals — "We have aheady shown how httle 
has been done to extend or develop irrigation on these canals , and we have also 
had evidence to show how much could be done both by adding new canals 
to existing systems, and by carrying out improvements of the kind indicated in 
paragraph 30, if funds could be more liberally provided for the purpose. 
The present system of distribution is unscientific in the extreme, and wasteful 
both of water and of the labour of the people The canals were for the most 
part made m the first instance without professional advice, and, as we have 
shown, want of funds has prevented any improvement save of the smallest and 
most unsystematic nature. Eegard must, however, be paid to the ei^nsion of 
cultivation ; the increase of population , the nse in the value of agricultural pro- 
duce , and the fact that the abstraction of a constantly mcreasmg portion of the 
supply for new canals, perennial and inundation, has made and will contmue 
to make it more and more difficult to mamtam the early flow which is so 
important to valuable crops such as indigo, and the late flow which is absolutely 
essential to raht cultivatiun. All these facts impei atively call for a systematic 
renjodelhng of the machmery of distribution, which wiB result in economy 



of Tvater, tte saving of labour, a more regular and certain supply, increased 
protection against flooding, tbe extension of cultivation and increase of revenue 
by the command of new areas, and the enhancement of revenue on existmg 
cultivation which greater security will render possible If the proposals for a 
Sutlei Valley Canals project are favourably entertamed, the Upper and Lower 
Sutlej Inundation Canals would be remodelled in connection with that scheme , 
but if the scheme is not taken up, a great deal can be done to improve them as 
they stand Improvements on the Shahpur Imperial Canals wfll probably take 
the form of connecting them with the Jhelum Canal system As regard the 
other mundation canals— the Lower Chenab, the Muzaffargarh, and the Indus— 
all of which take off from either the Chenab or the Indus, we do not tbmk that 
it will be necessary for many years, if ever, to consider the question of connect- 
ing them with weiis across these rivers The cost and difficulties would he too 
great and the field for extensions too small But we are of opinion that the 
efficiency of each of these systems can be immensely improved and extended, at 
a very moderate cost, on the hnes indicated m paragraph 30. 

54 iVeio 'promncial irrigation works — So far we have been considering 
possible extensions of irrigation works which under present airangements would 
be classed as Imperial. There is, however, scope in many districts for smaller 
irrigation works, which, whether constructed by the Irrigation Department or 
not, would probably be managed after completion by the Distnet Officer, and 
would ordinarily be undertaken as provincial works The proposals for works 
of this kind which have come to our notice are not very numerous , but the 
soantmess of the programme appears to be due, not to the narrowness of the 
field for such works, but rather to the want of funds, and of a smtable and 
clearly-defined policy in financmg works for the extension of irrigation. We 
understand that under the provmcial settlement the whole of the direct revenue 
from provmcial irrigation works has been assigned to the provmce ; that it 
was estimated that this would exceed the cost of mamtainmg the works by 
Es 46,000 per annum, which would be available for the construction of new 
works , but that this surplus has not been available for the purpose, owing 
to ike demands for plague and famme expenditure 

56. One of the most important schemes that have been brought to our 
notice is the Hazar Khani branch of the Kabul Eiver Canal, which is estimated 
to irrigate 11,000 acres of land m the Peshawar district and to fulfil the con- 
htions of a productive work Ihis promising scheme has been heldm abeyance 
'or the past five or six years solely for want of funds, but we learn that it has 
)een sanctioned smee our visit to the Punjab Another project is that 
or a new mundation canal m Dera Ismail Khau, which, it is anticipated, 
would irrigate 84,000 or 64,000 acres, accordmg to the line ultimately 
adopted The cost of the prebmmary surveys was estimated m 1900 at 
Rs 18,000, which, under present arrangements, would be chargeable to provin- 
cial revenues The funds could not be provided by tbe Provmcial Government, 
nor by the District Board — an alternative which appears to have been consi- 
dered ; and eventually an apphcation was made to the Government of India for 
a contobution towards the cost of the survey from Imperial revenues, on the 
ground of the political advantages anticipated from the construction of the 
canal The apphcation was negatived, as the Government of India did not 
consider that the pohtical advantages were sufficient to justify a contribution 
from Imperial revenues under the existing provincial settlement We were 
informed that an allotment of Bs 18,000 was subsequently made by the Local 
Government m 1901-02, and that the surveys were to have been earned out 
last cold weather We refer to this merely as an instance df the difficulty m pre- 
paring extensive programmes for new provincial irrigation works It is not 
onlfy that funds cannot be found for the surveys, but there is also httle mduce- 
ment to undertake surveys when it is realized that funds wiU not be available 
for the prosecution of the works, however promising they may be Many other 
proposal for small provincial works have recently been under consideration, 
some of which have been abandoned under the advice of the Irrigation officers, 
while others are in abeyance pending further surveys or mquines, or for want 
of funds Among these may be mentioned the Kala Canal to imgate 10,000 
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in times of flood over an immense area of fertile soil, eubiect only to 
suoh control as can be exorcised by the rude hands that tbe villagors construct. 
The crops are wholly dependent on inundation, which fails them in a year 
of drought. But indiscriminate flooding produces terrible ofTaots upon the 
health of the people, and the grounds for interference are at least ns much 
sanitaiy as famine-protective We have little doubt that improvement from the 
former point of view IS feasible But tbe feasibility of any regulated system 
of irrigation seems more than doubtful. The water would bo available only in 
years of copious rainfall, and any regulation would almost certainly deprive 
some villages of flood water upon which their crops depend, without giving 
them anything in its place The problem is still further complicated by the 
fact that the flood water flows on into the territory of Native States who have a 
vested interest in it At the same tunc the position which was put before 
us of tbe condition of the villagers is so deplorable that we recommend that 
the survey of the tiaot be completed, and pro 3 ects prepared to remedy the 
evil as far as practicable It seems impiobablo that tlio works will over yield 
interest on their cost. But the I’atiala State and the district of ITissar, parts 
of which are peculiarly exposed to famine, and in which it is difficult to find 
suitable relief works, lie within a roasonablo distance and would furnish the 
requisite labour on the next ocourionoo of famine. Wo liope, however, that 
it may bo practicable to do soraotbing for the improvomentof this tract, without 
waiting for the lecurrenoo of an opportunity for the employment of relief 
labour. 


{iv), — Private irrigation toorls 

58. District Irriqatwn tVorl^y Ftrozpur Canals — In this section we pro- 
pose to consider first District Imgation Works, which, although not stnctly 
private works, do not belong to Government , many of them indeed are in 
the nature of private works which have lieon taken over or financially 
assisted by the District Boards The most important works of this kmd in 
the Pun 3 ab aro the Pirozpur Distiiot Canals to which reference has already 
been made. In 1874 Colonel L T. H Gioy, CS.I (non Superintendent of 
the Bahawalpur State), while Deputy Commissioner of Pirozpur, succeeded in 
inducing the cultivators on the loft bank of the Sutlc 3 to combine m the 
construction of teu mundation canals, without any pecumary help from Gov- 
ernment ; and later, in 1883-84, while Commissioner of the Hissar Division, 
he had toee canals constructed in the same manner m the Pazilka tahsil. 
The total length of these canals is about GOO miles, and the area irngated 
annually averages about 160,000 acres, but amounted to 200,000 acios in 
1900-01 The canals were originallv excavated by labour supplied by the 
owners mterested , and the burden of keeping them in repair and oleai of silt 
is laid on tlie cultivator, who contnbutes either his personal labour or a money 
payment m proportion to the aiea ho iirigates , a small additional cess, of about 
4 annas per acre, being levied to cover the cost of estubhshment or of any 
masonry works reqmnng skilled labour Tbe Pirozpur Distnct Board has 
granted hberal loans to the Canal Bund, without mteiest, when required for 
purposes of extension , but the canals are under the oonti-ol of tbe Deputy 
Commissionf'i, and aie practically administered by Bai Bahadur Maya Dass, 
Extra Assistant Commissioner, who has managed them with great abihty for 
umeteen years The system appears to be both popular and econormcal, while 
it IS of value in affordmg to some extent an instance of local self-government 
It IS, however, admitted by Colonel Giey himself, and by others who appre- 
ciate the system, that it would be impossible to repeat in the present day the 
methods by which canals were oonstmoted 30 years ago Even m Eirozpur it 
is doubtful whether the present system can be continued mdefimtoly, though we 
hope that it will not be mterfered with as long as it is efficiently worked 

59 Gurgaon Iri'tgation PT orhs — The next district works to be lefeiTcd to 
aie the hands and tanks m the Gurgaon district, m a tract covered by offshoots 
from the AravaUi hills The pnmary ob 3 eot of these works is the protection of 
cultivated areas from fl^oods, although tbe water held up is used to a somewhat 
limited extent foi irrigation, while the saturated sod above the hands is sown 
with raht crops. The action of the hands m luising the level and mamtaming 
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tlie supply of Trater m tlio wells below them is also of considerable value 
But the woiks can scarcely be held to possess much j'rotective value against 
drought, since, when the luins fail, the amount of water letamed is veiy greatly 
diminished Such quantity as is then available is, bon ovoi, of special value, 
more particularly owing to itj action on the adjoining veils Much remains 
to be done, parth in the shape of now works of a similar nature, but perhaps 
stiU more in the shape of impiovcmonts to existing works, in order to render 
the protection afloided by them more certain and complete , and especially in 
order to allow by means ot sluices and rogulatoi-s more of the -water held mp 
to be utilized foi diiect irngation The Giirgaon dams were onginaUy under 
the Public Works Department, but tbey^ were transferred to the manage* 
ment of the district authorities at the last settlement. The woiks fell for a 
time into grievous disrepair Of late years, however, much has been done to 
restore them , although, as usual in the case of management by local bodies, 
o-wing to the necessaiy funds not bemg available, it has been found impossible 
to carry out improvements and extensions which, m some oases at least, would 
have proved directly profitable The management, which is in the hands of 
the Deputy Commissioner assisted by the Distnct Engineer seems at present 
to bo exceedingly efficient But its efficacy depends on personal considerations ; 
and some day or othei it will almost certaiffiy become advisable to place the 
-works once more under the control of the Irngation Department We consider 
that this change should bo made at once and without hesitation, if over there 
IS reason to believe that the present efficient management wiU no longer be 
maintamed, lest neglect should result in injurj vhichit will be difficult and 
costly to repau But vhatevoi the agency that may be employed, we agree 
with the opmion, expressed bj”^ the late Commissioner of the Delhi Division, 
that it is impossible that much can be done by Distinct Eundsfor works of this 
class , and that funds for all the new works tliat may be proposed should be 
found by Government, a ceitam number of uoiks bemg reserved in the rehef 
work programmes for execution m tunes of famine 

60 Other District Irrigation (Forks — Other oases of District Irrigation 
Works have come to our notice Tlie Kamal District Board has constructed 
the Sarusti Canal, which may itself prove a profitable work , but it is one 
which for many reasons a District Board should not have been called on to take 
up Tlie Montgomery District Board is responsible for the upkeep of distnct 
canals which it is unable to mamtam in a state of efficiency , and m other 
distncts, mone.v has been frittered awav on immature schemes, which have had 
to be abandoned as soon as it was reahzed that they would involve a greater 
risk 01 greater expenditure than the Boards could properly mcui 

61 Connection of Disti ict Boards with irrigation works — We do not 
consider it goneiall} dcshuble that District Boards m the Pnnjab should under- 
take the construction of revenue- earnmg imgation v orks They can seldom 
undertake these works m the hope of making them remunerative, because the 
land revenue that depends on or may be created by them is not a district asset 
This is a difficulty which has been brought prominentlv to our notice m connec- 
tion with the district expenditure on the Gurgjon hands District Boards 
do not undertake vorks of this kind in othei provinces , and, in the few cases in 
which they hai e done so in the Punjab, the leal leason appears to have been 
that an energetic Deputy Commissioner had desued to cany out irrigation 
works for vhich there would be some difficulty in obtainmg money jfrom 
Imperial or Provmcial funds The v orks have been financed by the District 
Board, but are really managed by the Deputj Conimissionei and the Distnct 
Engmeer, or, as m the case of the Eirozpur Canals, the Supermtendent of Irnga- 
tion We Bnnk it would be better if new vorks of this class were sanctioned 
as mmor work<;. Provincial oi Imperial, as the case may be This would not 
necessarilv affect the management of the works when completed, as there are 
several instances of important mmor works remainmg undei the management 
of the Deputy Commissioner The Pirozpui Canals cannot be regarded as an 
instance of successful distnct irrigation work , for, as already shown, they are 
not district works at aU, but works, made by a combination of pnvatemdividuals, 
which have received some financial assistance from the Distnct Board, and over 
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the management of which the Deputy Oommissionor exorcises ex-oficio certain 
powers of control We have heard of other cases in which combinations of 
landowners to carry out irrigation or agricultural works have received 
financial assistance or encouragement fiom the District Board We have no 
ob 3 ection to urge against such a practice, which may often be very commend- 
able so long as vested mteiestsare not allowed to giow up to cause future 
embarrassment to Government But there is a great difference between occa- 
sional grants-iu-aid to local associations which mvolve no further liabilities, and 
the raismg of district loans for the construction of irrigation works to be 
worked as commercial undertakings 

62. Private irrigation loorks Inundation Canals —Private nrigation 
works 111 the Punjab other than wells may be divided into two classes private 
inundation canals, such as are still to be found m the valleys of tb6 great nvers ; 
and private works for the utilization and distnbution of lull-streams Works 
of the former class have generally been constructed m the first mstance by 
wealthy and influential riverain landowners, who may have received a grant of 
land from Government on the understanding that a canal would bo made. 
Where the landowner has acted fairly and generously by his tenants, and where 
there were no engmeermg difficulties to be encountered, these canals have for a 
time worked satisfactorily. Under such conditions, we recogmze that there may be 
distinct advantages in their control by their owners , and that the cultivators may 
prefer the easier or more clastic regime of one of their own nationahty, to the 
more rigid rules of the British Government But it has been found that the 
system lacks contmuity on the death of the origmal owner his property may 
become sub -divided , there is then divided control which is often fuithei weak- 
ened by family quaivels ; the land may change hands , new owners may act 
tyranmcally towards the tenants , and frequent changes m the course of &e nver 
may necessitate the reoonsti notion of parts of the works Soonoi or later Gov- 
ernment is asked to take over the work, and it eventually becomes absorbed m one 
of the Government systems The only important private inundation canals 
which are now workmg effectively, aie those m the Shahpur district, several of 
which are at present satisfactorily managed by their owners We consider that 
Government should not offer any obstruction to the construction of inundation 
canals by private landowners in their own lands, and under smtable conditions, 
the mam object of which would be to prevent the growth of vested mterests 
which might seriously hamper the intioduction by Government of a more ex- 
tensive and efficient scheme of irngation Expenence, however, shows that 
sooner or later Government will have to assume charge of such woiks , and we 
tlunk that it ivill generally be better to undertake them as Government works 
from the begiimmg, on as extensive a scale as may be praotfcable, and as part 
of a weU-considered scheme. 

63 Private tnngation woi Its m lull districts — The case of private irriga- 
tion works in the montane and sub-montane districts, foi the utilization of hill- 
streams, is very different 'Ihe maintenance of those works and the proper 
distribution of the supply is a much simpler question than on inundation 
canals, and the people have been thoioughly accustomed duimg many genera- 
tions to their management We have had interestmg evidence regarding works 
ot this class m the Peshawar and Dera Ismail Khan districts The people are 
themselves very lyilling, and even eager, to improve and extend these works, 
and to take loans from Government for the purpose Their collective protective 
value IS considerable , and we think that Government should be prepared not 
only to assist with takavi advances, but also fo give liberal giants-in-aid 
towards any improi'ement which will have the effect of mcreasmg the pro- 
tected and revenue-paying area, or to guarantee Iho ownei-s for a long term 
against an enhancement of assessment Departmental advice and assistance may 
also be required, when a work of moie than ordinary importance is proposed, 
and should bo freely given But it should no\ er be contemplated to brmg these 
works imder departmental management Thov aie essentially private works ^ 
which the people can manage themselves undei then simple sj^stom of self- 
govemment, any disputes or difficulties tliat may ansc being referred to thd 
Ginl officers In order that such disputes may be dealt with satisfactorily. 
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I'lglits in water should bo as carefully recorded at settlement as rights in 
land We hai e been told of one liontier district which has come under 
regular scttlemcntj in which it is said that no such record . exists - The 
works which appear to he most rcquiicd arc long low dams across the beds of 
the streams as they debouch from the lulls, so as to foim, I’ot storage reservoirs, 
hut distributary basins by which the flood waters can he drawn off mto a 
radiating s.^'stein of distributaries There is apparently scope for small works of 
the same kind in the Umballa, Hoshiaipui, Jhelum, and Gujeiat distncts 

61;. Area irrigated hy private irrigation loorJ,^ other than loells — ^The 
collective importance of private irngation works, other than wells, is indicated 
hv the fact that during the 'famine year of 1899-1900 they irrigated 989,000 
acres, or nearly 9 pei cent of the total aioa of irrigation in the province tom 
all sources, including wells We have not found it possible to distribute this 
area correctly between the vaiious classes of works, hut the following distribu- 
tion IS approximately correct — 

Acres 

District Irngation woiks . 116,000 

Inundation canals , . 90,(i00 

Hill streams, jbils, etc . , 783,000 

In the three districts, Kangra,, Pcshawai, and llannu, d;86,000 acres were 
irrigated hy piivatc canals. 

66 Royalty and legislation — We think that it is in prmciple inexpe- 
dient to levy royalty on watci m any tract in which the staple crops aie msecnie 
in the absence of irrigation , and that, if such a cliaige is thought advisable in 
order to keep alive the right of Government in its VTiter, the rate should be 
nominal It is obviously to the advantage of Government and the people to 
have the water utihzed for protective ]mrposes In the Punjab we under- 
stand that no charge is made eveept m the Shahpm and Piiozpur districts, and 
that m both of these districts the charge is a nominal one of a few annas per acre. 
We may add that the construction, extension, and management of private 
canals is attended with many difficulties u hich ean only be satisfactoiily removed 
hy legislation We will not refer to them more particularly, as we under- 
stand that a Mmoi Canals Bill, which has been densed to meet aU the i equire- 
ments of the case, is non under the consideration of the Local Government 

66 Wells — In the fiist section of this chapter (paragraph 3) ue have 
divided the piovinco mto three distinct tracts , the impoiiance of welt-irnga- 
tidn m the agncultm-al economy of each tract durmg the famine year of 
1899-1900 is shou n below — 
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The figiues in Tract A do not include the Simla and Kangra districts, 
m which there is no well-imgation In the three hill distncts m this tract, 
Kohat, Bannu, and Hazaia, the well-inigation is also inconsiderable, amount- 
mg to little over 3 per cent of the total imgated area , and if these are 
excluded, the peicentage for 'the remammg distncts, Kawalpmdi, Hoshiarpur, 
Sialkot, and JuUundiu, is 91. In the last two districts there is practically no 
irrigation except from weDs Tbe^ fagmes for Tract B are affected by the 
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recent extensions of irrigation from the Ohenab Oanal into the Jhang Bar If 
this district he excluded, the ^leroentage for Tract B becomes 4-1 In 
Muzaffargarh oaly 14 per cent of the irrigate d area is by wells Well-irnga- 
tion IS general throughout Tract 0 In Jhelum practically the whole, in 
UmbaUa 77 per cent , and in Hissar only 4 per cent, of the irrigated area is 
under weUs In Peshawar and Pirozpur the percentages aie 18 and 22, 
respectively In all other districts from one quarter to three quarters of the 
irrigation is from weUs 

67 Brogresa m well construction during the past ten gears — The followmg 
statement shows the progr ess made m the construction of weUs during the last 
decade — 



Nuiebee or WEtts 

IN USE 

Area of crops 
matured by 
well-im- 
gahon 

Atebxoe abea of ceopb 
MATUEED PEE WEIL IN 

Vbab. 

Masonry 

Temporary 

Total 

Normal year, 
1891-92 

Famine year, 
1899-1900 

1889- 91) 

1890- 91 

219,940 

222,217 

42,660 

40,716 

262,600 

262,988 

8,969,427 

3,822,823 



1891- 92 

1892- 93 

232,644 

232,768 

40,254 

38,156 

272,898 

270,924 

8,695,888 

8,428,768 

14 


1893-94 

243,877 

35,6bl 

278,938 

3,449,672 

• • 


1894-95 

248,885 

29,473 

277,868 


* 


1895-96 

253,137 

84,148 




t 

1896- 97 

1897- 98 

238,862 

262,868 

46,697 

39,288 

306,649 

801,646 


• 


1898-99 

266,519 

274,851 

42,857 

808,876 




1899-1900 

78,859 

848,710 

4,154,698 

• 

12 

Increase or decrease 







as compared with 
1889-90 

-b 54,911 

+ 31,199 

■J- 86,110 

+195,171 

• • 



Substantial progress has been made m the construction , of masonry wells. 
Their number has increased from 219,940 m 1889-90 to 274,851 m 1899-1900, 
or at the average rate of 6,491 per annum Temporary or unstemed wells have 
also mcreased from 42,660 to 7d,869 , but almost the whole of the mcrease of 
31,199 in wells of this class occurred during the famme year of 1899-1900, the 
last year of the decade The area irrigated from weUs vanes from three million 
acres in years of good wmter rainfall to over four million in dry years The 
four districts of Sialkot, JuUundur, Amritsar, and Gujranwala, account for 
nearly one-third of the whole area. Comparmg the two diy years of 1889-90 
and 1899-1900, it is remarkable to find that in spite of an mcre^e of 25 per 
cent in the number of masonry wells, and of the large increase in temporary 
v ells, the well-irrigated area has only nsen from 3,959,427 to 4,164,698 acres 
or by 6 per cent This is due to the fact that in the eleven districts noted on 
the next jpage there has been an actual decrease of 14*0 per cent m the total 
well-imgated area, although there has been an mcrease of 22 0 per cent in the 
number of masonry wells If these eleven districts, only two of winch (Jhelum 
and Gu]erat) can be regarded as m^dequately protected^ against famine, be 
excluded from consideration, we find teat in tee remaining distncts of the 
province there has been an mcrease of 30,674 or 27'9 per cent, in the 
number of masonry wells, and of 513,638 acres or 30 6 per cent in the well- 
irrigated area, so that the extension of the latter has been more th a n proj^r- 
tional to the mcrease in the former The greatest mcrease has been m Hoshiar- 
pur uherc masonry wells have increased by 67 per cent., temporary wells by 
109 per cent , and the area irrigated has been doubled. It is satisfectory to 
note that the area irrigated by wells of all kinds in tee six plains districts of the 
I) clhi Division — the most insecure portion of the province— during the famme 
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year of 1899-1900, sliowed an increase of 57 per cent over tlie area of the 
previous dry year This inoicase is due to an increase of 9,652 or 36 9 per 
cent in the number of masonry wells, and to an increase of 23,184 j or 368 per 
cent, in the number of temporary wells. Hissar shares in the increase, showing 
993 masonry wcUs at the end of the decade against 664 at the begmmtig , but 
there is not much scope for the construction of wells in this di^ict, as the 
water is too far below the surface to make well-inigation profitable 

68. Temporary xcells . — Temporary or unsteined wells, though numerous in 
certain districts, appear to play an insigmficant part m the general protection 
of the province 'They are said to iiTigate on an average not moie than one 
acre a piece, or little more than one per cent of the whole well area in an 
ordinary year, and two per cent in a diy yeai The only districts in which 
they aie at aU numerous arc Gurgaon, XJmbaUa, Hoslnarpur, IMultan, and 
Qurdaspur, which between them account for 45,000 or 60 per cent of the total 
number in use in 1899-1900. The number of temporary wells mcreases m a 
year of drought, when they are dug and used for one or two seasons, but 
many of them me subsequently abandoned when years of normal rainfall occur 
Thus it IS found thattheie were 42,660 wells of tins class m the year 1889-90 , 
during the succeedmg wet years the number gradually decreased to 29,478 
in 1894-96 , and in the followmg dr\ vears it gradually lose agam to 42,367 
m 1898-99, which was moreascd in the following or famine year to 73,869. 


69 Dtdriefs in ichch the icell-xrngated area has not increased — The 
eleven districts in which an increase in the numbei of wells has been accom- 
panied by an actual decrease m the well-imgated area are given below — 


Dibteicts 

Percentige 
of increase ju 
nntDber 
of wells 

Percentage of 
decrease in 
well irrigated 
area 

^fontgomery 







1 

241 

13 

Dcra Ghazi Khan 


« 


• 




80 0 

26 

Jhelnm • 








41 

40 

Sialkot . • 








171 

58 

Pcshamir . 

• 

• 






13 0 

73 

Gujerat 

■ 







19 3 

87 

Mnzaffargarh 



r 





19 8 

112 

Lahore 


• 

• 


• 



17 0 

13 6 

Shahpur 







• 

12 8 

14 8 

Gnjranwala 








46 

27 5 

Jhang 





♦ 

• 


221 

28-6 


All these eleven districts are traversed or bounded by one or more of the 
four rivers, the Indus, the Jhelum, the Ohenab, and the havi, and it has been 
suggested that the decrease in the well area in many, if not m all, is attnbutable 
to the low state of the rivers, or to the absence of heavy spills, which not only 
reduced the spring level in the vicmity of the wells, but also rendeied necessary a 
larger number of watermgs, owing to the comparatively dry condition of the soil. 
ThS explanation IS probably correct , but in the absence of separate statistics 
regarding the wells affected by floods, it is impossible to form any rehable 
conclusions on the question It appeal's to us improbable that, as has ^o been 
suggested, the greater quantities of water which have been abstracted from the 
llavi and Ghenab, during the last few years, by the Ban Doab and Ohenab 
Canals, can have contiibuted appreciably to this effect The local officeis con- 
sider t^t the great decrease in the well-imgated aiea in Gu 3 ranwala and Jhang 
is attnbutable as much to the effect of colomzmg operations m the Ohenab area 
m attracting labourers from the nveram lands, as to diminution m the floods 
It IS not easy to say to what extent each cause has contnbuted to the decrease 
With the return of the usual high floods in the nvers and of labourers to the 
nveram tracts,— of which there are already signs, — conditions may soon change 
for the better , but the fact that the well cultivation m the vaUeys is so much 
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affected by the fluctuations to which 'the Tivor supply is liable, emphasizes the 
■necessity, to which we have already Teferred, of improvmg the means of irriga- 
tion in these tracts. ■ j , ■ 

70 Extension of well-irngation — In Chapter V of this report the general 
considerations affectmg the problem of protection. by well-irngation have been 
stated, and we have now to consider then* application to the Pun]ab VVedo 
not regard the extension of well-irngation of urgent importance as a direct 
protection against famine m this provmce But there are not inconsiderable 
areas m which the need for further protection exists , and, since everythmg that 
conduces to the general prosperity of the cultivator, and enhances the value of 
his crops m ordinary years, renders him better able to bear the pinch of scarcity 
and less likely to be driven to Government for rehef in time of famine, aU aid 
that can legitimately be given to the extension of wells should undoubtedly be 
given, even at some cost to Government. But, except in cases which we shall 
presently specify, we doubt whether the need for protection by weUs is so great 
m any part of the provmce as to justify its provision at any considerable saoii- 
flee of the public revenues 'J he general question of the form m which assist- 
ance or encouragement should be given in the construction of wells is also 
discussed m Chapter V Here we shall merely endeavour to mdicate what 
appear to us to be the actual requirements of the provmce with regard to 
their extension. 

71. Wells tn tracts A and B . — For the well-irrigdting districts m Tract A 
we do not think that any special measures are required The profits of well 
cultivation m these districts have hitherto formed a sufficient mducemCnt to 
landowners to construct wells , and the rate of recent progi’ess indicates that 
private enterprise reqmi’es httle assistance m the matter from the State, beyond 
that which is afforded by the rules for land improvement loans Where exten- 
sion IS hampered, as m the JuUundur district, by the smallness or scattered 
character of the holdings, something might perhaps be done to facihtate the 
combmations of small owners or the exchange of plots of land , but we can only 
call attention to the subiect, without making any definite suggestions New 
wells can also be constructed with advantage m those parts of Ikact B m which 
the cultivation depends entirely on nver spifis, and which cannot be com- 
manded by existing or proposed mundation canals Experience shoivs that 
cultivators will not take to well cultivation even when the sprmg level is within 
16 feet of the surface, if they can get mundation canals, on which the 
profits of cultivation are much higher But it is of great importance that the 
rahi crops on mundation canals should be protected by supplementary weUs 
against failure of the late supply or of the cold weather rams We understand 
that m the new colomes on the Sidhnai and Lower Sohag and Para Canals 
it was a condition of entry that a certain number of these welL should be made 
in each village, but that the obligation has been very imperfectly fulfilled 
A similar condition would appear advisable whenever extendons of mundation 
canals are made , and the construction of supplementary wells should be en- 
couraged in all tracts at present irrigated by such canals m which they are not 
at present up to the level of requirements. 

72i Wells m Tract Q — The pohey to be adopted m the insecure Tract C wiU 
vary very much m different parts There are some distncts or portions of 
distects xn this tract which are now fully protected agamst famme, and the 
general conditions in which are simila r to those m Tract A In such areas no 
special measures are required There are other areas, as m part of the Eissar 
district, where the depth of the spring level below ground surffice is so great that 
there is little likelihood of wells ever bemg worked, even if oonstruoted at a 
prohibitive cost at the expense of Government There are some districts in 
which it IS proposed to encourage or enforce the gradual substitution of well for 
canal irrigation, owing to the nse m the 'spring level which has resulted from 
the latter ' In whatever manner such'a pohey may bo'camed out, WC think that 
it will bo facihtated, with great benefit to the Government, the people,' and the 
country, if hberal asbistanco is afforded in the construction of such new Wells as 
maybe necessary, even should this involve some final expenditure or loss of reve- 
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nue An extension of well cultivation is very desirable in the two inseoure 
disti’iots of Gujerat and Jhelum It is understood that in portions of the former 
district the spring’ level is so deep that, as in the Hissar district, wells could not 
be used for irrigation oven in a famine year But we observe that 466 temporary 
wells were made in this district in 1899-1900, and if these were of any use the 
owners might be assisted to make them permanent Theie was an increase of 
nearly 15 per cent in the number of pcimanent wells in this distnct duiing the 
decade, and further extensions may be possible, if actively encomuged. Similar 
encouragement may be recommended in the Jhelum district in which wells are 
practically the only exishng moans of irngation, and in which the cultivation 
appears to be very insecure Some u ells in Bind Dadan Khan are said to be 
brackish, but it may he possible to tap sweet water at a lower level. We have 
already referred to the immense number of temporary wells made in the TJmballa 
distnct, and m other districts of the Delhi Division, dlinng the late famme , and 
there appears to bo room for a considerable increase in the number of permanent 
wells in these districts Pinally, we consider that in districts which are noto- 
riously insecure, such as Gurgaon, Rohtak, and Delhi, Government should be 
prepared to give substantial grants-in-aid towards the construction of wells in 
places where tlie spring level is not too deep for them to be worked with some 
small margin of profit, but where the margin is so small, and the difficulties or 
cost of construction so great, that private enterprise cannot be expected to come 
foiward without such assistance. Wo understand that the water-supply of many 
weUs m Hissar is precarious owing to the fact that the wells rest on an impemoiK 
stratum of hard clay, but that when this has been pierced an unfailing supply 
IS reached When this stratum is thick the “villagers are unable to get through 
it with their simple appliances, and expert assirfance might be usefully afforded 
in making borings. As a general rale, however, the construction of wells in the 
Pim 3 ab appears to be a simple matter, nluch the people are quite able to carry 
out without professional assistance 


73 CItaracler qf the cultivators to be considered — We make these recom- 
mendations subject to the general condition that, before Government assistance 
IS given m the construction of private irrigation works, regard must be paid to 
the character or class of the cultivator , to the facihties that have been held out 
to him in the past ; and to the question whether any increase in these facilities 
will mateiially stimulate the construction of such works The success of well 
cultivation, in tracts where the profits must m any case be small, depends so 
much on good husbandry or the capacity and industry of the cultivator, that this 
must always be a determimng factor when State aid is proposed for private pro- 
tective works. 

(»). — Famine worls and programmes 


74. Felief toorhs executed during famines of 1897 and 1899 — The Pamine 
Commission of 1898 reported that out of 19| lal^ spent on rebef works in the 
Punjab during the famine of 1896-97, over 11 lakbs weie spent on irrigation 
works, 6 lakhs on viUago tanks and other miscellaneous works of very small 
protective value, and nearly 2^ lakhs on the construction of roads and coUeotion 
of kankar for metalling. The actual value of the work done on irrigation 
works, which has been debited to the works concerned, was estimated at 
Es 4,41,029. The principal of these works were the Ghaggar^ Canals, which, 
have lieen completed , and the excavation of a portion of the main line of the 
Jhelum Canal, which was taken up m advance of the regular commencement 
of that wor^ All other irrigation works on which rolief labour was employed 
were also completed. During the famine of 1899-1900 relief operations were on 
a considerable scale only in the Jhelum, Lahore, Gurgaon, Eohtak, and Hissar 
districts, and there was not the same scope for the employment of labour on 
irrigation works, -ffihe distribution of expenditure was as below • 


Imgatlon works , . 5,96,695 

ViUlga tanks . 27,61,889 

Balds and collection of metalling _ 4,42,279 

Earthwork on milways " 1,85,682 

Misoellaneons works _ - - . _ 45476 _ 


Torax . - 40,21,121 - 


7 


Tlio Jalalpiir Inundation Cnnnl n'a‘» coinmonccd in ilio Jliolum difitrict, and 
gflvo omploymont to lolicC Inbouroi-s from Ifobmari' to August 1900, wlion the 
uwKsA^oro olosod. Wo Imvo vcoommended (paragraph 63) that tins canal 
bo oomplotcd as a protooi.n^o uork In tlio Lahore district, a small inundation 
canal taking otl from tlio right bank oC the Hum uas canuxl out by tho District 
Board, and lls 20,000 uoro spoilt on excavation, Tho ohannel iv*ns completed 
and tho canal was opened on tin' 20th July 1000, but a record flood occurred in 
the Bavi in tho following month 11 hich eroded tho right bank and outflanked 
tho regulator Tho iiork had not been properly designed, and mil bare to bo 
oiitiroly reconstructed if it is to liai c any protootii c a nine. The District l^ard 
are luiablo to risk more 11101103 on it, but tho uholo tract concerned should bo 
properly sun'’ 03 cd by tho Iriigation Department, and, if a supply can be assured 
to a properly aligned canal, it should bo undertaken ns a prmincial uork, or 
hold in rosorvo for oxcoution on the next occurrence of famine in this unpro- 
tected part of the Lahore distnot An attempt uns made to draft laliour from 
the Dissar district to tho Jholum Canal u orks, over 200 miles distant The 
ditHcultics must have been great 111 any ease, but the outbreak of oholora on the 
uorks dopnved tho experiment of all chance of success. In tho Ui‘;sai distnet 
itself tho only irrigation ivoik that could be proposed uas n b\ uasli channel near 
tlio head-Avorks of tho Qliaggar Canals (a Aiork of a cry small protective value), 
and an iragation out from the Qhnggar winch has since been completed In 
this and the Kohtak district— tho only districts in Aihich iclicf operations 
were required on a large scale — the main form of Aiork A\as tho excavation, 
in drainage hues, of largo tanks mf ended to hold water for cattle, though a 
certain amount of lift imgation a\ onld he poxsihlc in tlio event of their filling. 
Those tanks Aiere of great swo, A\ith a capaoitj of about ten million cubic feet, 
and AAcro designed to give employment for 6,00*0 labourers, though in some cases 
as many as 12,000 Avero omploj cd It- is generally admitted flint, as regards 
discipline and management of relief labour, there is no better form of woik than 
this, but the utihty of tlio tanks is a cry doubtful. The CJiief Engineer has 
stated that hoforc any site Avas finaUy selected six or eight trial pits fiom 18 to 
20 feet deep Avoro made, so as to determine the depth to Avhich the tank should 
be oxcavatod and to make sure of the aa ater-holding conditions of the soil , but it 
IS said that none of these tanks Wci c holding water nffei the rains of 1901 They 
may possibly be more retentive in time as thov become puddled Antli the silt 
that may bo brought in dxumg seasons of heavy rainfall, or bj periodicallilhngs 
h'om the canals Avhen those aio possible Somo of the tanks wore not com- 
pleted, but it is of course uimccessary to complete them , works of flus kind 
can be left unfinished at any stage of progi’css uhon it is no longer necessary to 
employ labour. In tbo Gurgaon district relief labour aa as employed mainly on 
raising and repairing some of Ibo embankments refeiiAjd to m paragraph 59, 
and on the earthwork of tho proposed Dolhi-Agia Oliord Railway 

76 Provincial programmes of relief loorls The thee south-eastern 
districts — "We have oxammed the Pan 3 ab reinsed Progi’amme of Rohef IPorks 
for 1900-01 — a bulky volume oontaming detailed programmes for 18 distncts , 
that iSx for all the districts of tho provmco excepting Peshanai, Kohat, Simla, 
Sialkot, Jullundur, Lndhiaua, Shahpur, Jhang, Multan, Dei a Ghazi Khan, and 
Mi}.zafEargarh The following details aviII give an idea of tho present cbaractei 
of the progi'ammo for tho three districts in which, rehef is most hkely to bo 
reqtured — 


- « 

Distrlpt. - 

- 1 

I Popuintlon 

1 

1 tlioniRndr 

' r 1 

- 1 

Numb'ee or W 9 BES 

1 KuMBEn OF XABOUBEBa \NOBKfl '' 

I CAN Elinor FOB SIX aroKxns 

' PiiMlo 1 

1 '.worlR 

r 

targe 

Isilbr 

Villngo 
works 1 
/ 1 

Pnblio^ 

1 works 

I ,11 

Large 

tnnks 

Vlllflge 

works 

Hissar t . . 1 

776 1 

9 

29 

410 

10,694 

161,420 • 

9,887 

B-ohtak ~ - 

590 

20 

7 

1 80 

1 14,818 

-.84,600 

8,701 

Gurgaon . , 

669 1 

61 

8 

i 140 

1 48/142 

48,600 

3,257 


Ampngrpubho works is included the silt clearance of canal distnbutanes, 
on wMoh employment is to be found for 400 people for six months, This is an 



forri of rt‘h<’f Mork. ood wc do nol know nln it nas enteral in tlic 
I>it);:ninm(' Silt ele inners e.in onl> bo onmetl out uben nnfei is i,ot Tunnin" 
in the eU'unieK, or tiunnu inters nK of !•' or 120 dots nt llio utmost Tno other 
iivcfnl mini nnrks ire propovt'd, hut thf\ nould oiih emjilox 210 jieoplc for the 
IHinol O'-'-uniO'l 'J ho n'miiinm^' li\o public norks nu* rond norks Tholaia^o 
tanks 'ire of the t\ pe nlre idv i<*feired to and some of them ncru hcirun dinm? 
the Inte famuu Ahniit si\ Irne been proMiled in each t’lhsil, nnd (he\ would 
)«c wndor the nnn'icnu'nt of the I’ubhe U nrks Depirtment, foiming the 
Inekbone of the relief s\s(<.in of the district 'i ho Ml l’i£,'e works arc in all 
msow t)i,t cnhiriri'ment of \ ill lU'i' tanks Si\tc-in of the pnhhe works in the 
Hohtak disiriet are n-nd works, and thri <• of (hern are usofiil (anal drainage 
works, on whieli oMn 2,(100 udief lahoun rs can heAen nscfulh einplon d during 
SIX months t In two r< nmiuin: w orks are of a p'tt' th.incfer The lat^o 
Jnnks and Mllnee wor) s are of the same kind .is m (he Jlis-sar district llio 20 
pnhhe works m th'* (Inre ton distrut comprise 12 iMsd works .md 8 works on 
IntuU 1 he litlii will eniploi IJ.f^oO peoph for six months, ,uul, as wc liaic 
nln td\ s)iown, are \<ri iis-’fiil protietne works, howmei little reliance c.in he 
pi It 1 0 oil them in .1 \ mr of drouudit. !Mnin mon* works of (he same kind are 
h( mi: (•'’nnit^sl for. and wdl no doubt be cut i rtsl in due coiu'sc m the pro- 
iinmiiv U nwefnlh d'-siemd, flu sc works will he of irrcat value to the 
district 111 *’ hree tanks ami Mlhee Wfirks rat mhle those inHiss,irand 
ilohtik 

70 J'ror/rai ,s tec lo o>f,< r dtsh iclK — 'J’lie pnvninnncs of public works in all 
o*her distrn t- ronsM ihno-i entireh of roid works, includin'; collection of 
metal, ami tie Mihue wo.ks .ire ii,\atnhl\ t lie const met ion or f nkinrenicnf 
of fan)s «\«.<p‘ in Jlannu, wlen a few pitti /'f/////* .n niss (oncnts.ire projiosed 
7 he Kara d distm * pnitrim.ne iiiehid' s < mlu laree tanks of (he Uissar typCi 
thiaM of whu h en* ('oinnu'iietfl 111 the 1 (st famine 'J his is (he onl\ district, 
b( sub s the thr* t wliuhhaii jiisthicn t tiiisjia n d, in w Inch works of this kind 
line hi'en j'rojs' ■’d 'liie pn>»'nmm<s foi the Kannl, Linh.ilki Tiiorpur, and 
1. diore distr.i Is, iiK hub' m in\ drmiiiteoi < m d improvement works undei the 
Irn'.-ation D( partim nt Hn rini'pur prosrunine lotisists inlircdv of useful 
works, !is, in .iddilmn to tlie worl s uiuh i the Irniration Dej’artment, there is a 
new distrut txmal, wjneh will ha\e a ureit proteetiM* %.diie, and the eiriliwork 
for tlie jaidhi'iii i-l iros'pur Kadw i\ , hut this disiricl is not ver\ imhlcfo 
f timne 1 n till’ .111' luni prou'r imnn ]iro\ isjon Ins Insm made for (lie pro|)Oscd 
Kal.i Canal whnh will apfcirenth he a mi ful proloetne work, but it Ji.as not 
\ ( .' bt < n esiimatnl fur in d( lad J be Gunl ispnr piaigramme proaide^ for tho 
I'jii C.umI, a projn t of ver\ dorbtful anlue, .md (be dislricI is jiraetically 
se( lire .le uiist famine itii tbe-e e\<i«)>tions (be jnoirrnmmcs include no 
wolfs wbieb Will lie of tin servuc as jiroliction a^niist famim*, liowcacr useful 
Some of tlinn ni i\ lie m other rests t(s The onlv distruts m wliicli (here is any 
kir.;' tield fur (lie (>xt< nsion of prott etno aiorks ,ire tin so in tho rainh'ss tract; 
and ns Ins .ilreadc lieeii evplnuicd theso dis(nets are not liable to famine, .anti 
are all excliidcHl from the pnigr.uniiie. with the exci'jilion of Der.i IsmaiJ Khan, 
(boinrb oui ev idem c sJioWs (ii i( m tbit district also relief works are not likely 
to be mjuin d 'I'lieri' is a w ide Indd for extonsum of iiTiuatioii, but this is dcsir* 
able for jiobtieil reasons, and for the dovelojiment of tho district, nithcr than as 
.1 means of ]ire\entiiii; famine 

77 Prof/uiiiiiiu'H iiof cmuplelc — These piogr.immes cannot bo rogaided 
Its eompleto both puhhe md Mll.agc works liaMi been entered in eonsider- 
.ihle numheiN, hut the detailed plans and estinintes whicli aiv necessary 
before (he fonner e.in ho undortalan, and tho local examination winch is essen- 
tial if there is to be ain seeunlv that (bo laliour ox])endcd in tbo latter will not 
lie w lusted, .ire still in progrc^s Tlicre appeared to bo some coiithot of CMdonee 
as to the time neecs-sarj for the completion of tlicso pioeesses with tho 
oidmar\ stall , hut it appears that an additiou.il statl costing about Bs 700 
a numtii would be ro(jUire(l in each distiiot to eompleto tho Ai^ork in some 
ciglitecn months oi two xe.ii-b, and w c think that somo such stall should be 
appointed, at unj into in each district that cun he considered at all liable to 
aeicrc famine It seems ceitaiu that tillage woiks wall in future ' 



occupy a.tnore. important place m the scheme of famine relief than they liavo 
done in file past ; andWe tlnnk that the special staff should make such an 
examination of any tract which is hahle to famine as will enable it not only to 
lecord all suitable sites for village tanks, but also to make suggestions for other 
kinds of works which may be of benefit to the community, such as the construction 
of field embankments. "We are not sure that no other form of village work is 
possible than the enlargement of tanks, though, as we have pointed out, this is 
the only form which is contemplated in the progi-ammes Whatever further 
preparations, in the shape of levelling and estimatmg, may be necessary before 
the projects are finally ready for inclusion in the prograihme, might be confined 
to a number of works sufficient to satisfy the probable requirements of the next 
famine ; but the opportumty of makmg a complete though om’sory survey should 
not be lost, and the work will not be thrown away. There sehms to be some 
doubt as to the precise degree m which Civil officers are responsible for the pre- 
paration and sufficiency of their programmes We consider that they should be 
held primarily responsible for suggesting projects for the employment of famine 
Jabour, at any rate as regards village works and works which would ordinarily 
be undertaken by local bodies 

78. The progiammes as prepared show the number of persons to whom 
each work is estimated to afford employment for six months. - But there is no 
standard from which to form a judgment how far the number thus provided for 
is sufficient The experience of the last two fammes should, m most places, 
afford ample material for such a standard. And we recommend 'that the actual 
number of relief -work units (one person employed for one day) which were 
employed durmg whichevei of these two fanunes was the more severe, divided 
by 180 (the number of days m six months) should be shown below the totals for 
each tahsil ; and that no programme should be considered sufficient in which the 
numbers provided for by schemes for which plans and estimates have been sanc- 
tioped, or, in the case of village works, of which the necessary local exammation 
has been made, falls materially short of the standard thus provided. 

79. It may also be very advisable to prepare projects for rehef labom* in 
tracts' which will not themselves supply the labour, when the works are m 
themselves very desirable and rehef laboui will be available from no great 
distance, or when there is a difficulty m providmg suitable works m neighbouring 
msecure areas. The suggestion made m paragraph 67 illustrates our meanmg. 
So, too, the Irrigation Department may often be able to suggest useful works 
or improvements, desirable but not necessaialy remunerative or protective, which 
could be earned out in famine times by labour imported from a moderate 
distance. We endorse the suggestion of the Famme Commission of 1901 that 
all current Pubho Works Department schemes, — both irrigation and general — 
which are suitable for relief labour, should be shown m the programme , care 
bemg taken to stnke them off as they are completed in the oidinaiy course, 
while new works as sanctioned should be entered when they are situated in or 
contiguous to areas in which rehef may bo required 

80 IPossihle additions to jirogrammes — We cannot suggest many useful 
additions to the programmes of those distncts m which relief works are most 
likely to be lequired. We strongly recommend a full programme of bands-in 
Gurgaon ; and also the preparation of a complete scheme for the improvement 
of the Karnal and Umballa drainages, on which rehef labour could very usefully 
be employed when occasion arises. If it is possible to contemplate extension 
fiom the Western Jumna or Sirhmd Canal into the Eohtak or Hissar district, if 
only for the utihzation of surplus supplies m Tc7iarlf, we think that the lines of 
such extensions might be laid down in advance of any arrangements that can be 
made for providmg the supply, with a view to the necessary channels being 
constructed by rehef laboui' on similar occasions This labour might also be 
usefully employed m constructmg channels to connect some of the new tanks, 
and also old village tanks with the canals, so that they -may get an occasional 
filling when water is available - We understand that it is the practice to fill tiee 
of charge as many village tanks within the canal area as may require filling 
during the-aeasons of slack demand. -It will not be easy to fill large -tanks -at a- 



iricat ib'-iniKH' fixun (Ik' bouiuhr.v of jrrjtpition, and muJi) of tliu (auKs m Uibsaf 
nro 20 or 2"> milis fnmi tin (ail of (ho canal , hu( sonic tanks not so far off 
he jKirtnlly or nliolh lillctl occ-isionnlh if supply cliannols Mere available, 
ami Monia form nst'ful iH,c:ipes Mben lam’} rainfall occurs m the njiper reaches 
of (be eanab l-vory such lillim? Mould benefit (be tank, as it Mould leave a 
dcjwisjt of mIi. ’Jbe eb mnels should be made as larijc as jiossdilc, so as to take 
ad\, intake of short spafi's There mij^ht be some difllcultj in regard to land, but 

jirobablx n right of miu fora obannel could la- obtained m it bout pnjmcnt We 
tbmk tiuit the prognminics sbonld inclmb* some ebnniiclB of tins kind, Mliicb 
Mill bn\e to be eau’fully nbgnwl ami gnidcd bcforebaml liy the special stafT 
eniphocd on tie* complclinn of (be nro^TsuiiTues We understand that there arc 
many abandoned loimtbs of clinunol on the Itcstem Jumna Cnnnl, loops mIucIi 
bn\e lieen cut off in tliecmirpe of remodelling, and Mbiob have been surrendered 
to the %ill'iees coneonuxl, but Mbieb arc of little laluc in their jircscnt condition, 
llie filbm: in of these clnnnels or lexelbng doMii of their banks might some- 
times be nsi'ful as milage works 'j be .llielum ami Gujerat distncts should be 
cxamimHl with a vjew to the construction of such minor irnimtion Morks as may 
be feasible, .md if these are not hkel\ to be ^unum^^^t^^c'tllcv nia\ luwcrtbcless 
1 h’ ineludisl m the prminmnuN of famine relief works Wo are conscious that 
(lu*'A' siicgts.tiou's nri' not aery fnr-r("iehing or helpful, and flint in jmfting them 
forwanl wo an* mdu'ntmg the narrowness nilber than the width of the field for 
us( fill relief works m these districts Weinna, boweatr, twint out that, if the 
Ivfoae*- Jinn l)<vab Canal be sanctioned, then' will lie for eight or ten a cars ample 
einplnynu nt for relief Inbotir on tlie excaantion of ifs mam line The works 
Mill beantlun lOU nub's In trul of the lu^irf of the ilissar district, or less tlrnn 
Imlf tie distsanc-' to the Jliolum Canal , and there is no doubt (bat fbea will 
atiracl a ure^vt deal of lab nir < vi n in ordinan a cam. If ana canals arc made 
on tb'* left bank of the nu*r (be au»rks will be even more accessible for the 
Hisvnr bbnun r. It would Imrdla be mvessara to open relief works to 
be eonduet<al on famine relief pnncipU's, or to do more than rcsorac certain 
sertions of the work for labourcm from famine dislnets, a\ho aaould be given 
work on the onlm ira s\^teni of ^ictta eontmet or imbimtod piece work, with 
whieb the Punjinb labourers are a era familiar. Work on snicli terms would 
attract the ereater jnrt of the nble-lioduxl )K)pulation, and it would only bo 
neccs<ir\ to open tank a\orks for the residue As long as these canals are in 
proeros the problem of relief works in llissar aaill be much siniplified. 



Chapter IV.— BOMBAY. 


Section I.— INTRODTIOTOIIT 

81. Dimsiom of the Presidency to he considered , — The Bombay Presidency 
may, for the purposes of our mqniryj be dinded into four parts, in each of irhich 
the irrigation problem presents itself under an entirely different aspect These 
parts are geographically distmct, and are generally knonm by distmctive names, 
asbeloiv — 

(i) Sind, or the delta of the Indus , ' 

(ii) Gu 3 erat, comprising the districts of Ahmedabad, Karra, Panch 

Mahals, Broach, and Surat , 

(m) The Deccan and Carnatic , the former comprising the six districts of 
Khandesh, IfAsik, Ahmadnagar, Sholapnr, Poona, and Satara , and 
the latter the districts of Bi 3 apur, Belgaum, and Dhanvar. It will 
be conyement, however, to consider these nine districts together 
under the general name of the Deccan. 

(iv) The Konkan, or four Southern Coast districts, Thana, Kolaba, Batna- 
gin, and parts of Kanara below the Ghats. 

82. The fourth or Konkan may be very briefly dismissed. It consists of an 
mtensely rugged strip of country lying between the Western Ghats and the sea 
It is mterseoted by numerous creel^ and tidal rivers with their tributary 
streams The country between these comprises a few open valleys and flats, 
but is mostly out up by rough steep hills, many of them forest clad, or rudely 
cultivated with the inferior hill miUets, or reserved for pasture and the growth 
of rah^ the term used for the brushwood and loppings which are spr^ and 
burnt, according to the methods of tillage in vogue, upon the seed beds in which 
seedlmgsof nee are reared pnor to transplantation. Over the flats and valleys, 
and m terraces along the b^ of the streams, nee' is thus cultivated with the aid 
of the local rainfall which varies considerably, but rarely or never totally fails. 
Some valuable garden cultivation is earned on by means of wells in the 
districts of Tbana and Kolaba, but there is no other form of artificial 
irrigation The abundance and regulanty of the rainfall is such that measures 
for husbanding or storing it are wholly unnecessary Although occasionally the 
fall is so deficient as to cause considerable shortage in the crops, nothing like real 
famine has ever occurred In recent years of extiemely short rainfall, the small 
amount of distress which occurred was easily coped with by the opening of a few 
insignificant local works, which indeed were mo^ sparingly resorted to by the 
people for whose rehef they were intended We have not thought if necessary 
to call for any specific evidence, and none has been offered, regardmg the 
possfliihty of mcreasing irrigation in this tract It is possible that the damming 
up of the hill-streams might be useful in places for the promotion of lahi cul- 
tivation ; the nee crops might be render^ a degree more secure by the con- 
struction of smsll tanks , and valuable garden cultivation might no doubt bo 
extended by the multiplication of u ells in Thana and Kolaba But the develop- 
ment of these or similar measures can be safely left to private enterprise, with 
the aid of such encouragement on the part of the State as it may be deemed 
advisable to give, upon the hues suggested in Chapters V and VI of this report, 
to a tract winch has nothing to fear from famine 

The remaining three tracts differ so much m character and are geographically 
so distinct that it will be convenient to consider each separately, under the five 
headings presenbed m our terms of reference 


Section n — SIND 

(t). — Zoc'cr/ condtttons; tise and value of irrigation. 

83 General conditions — The conditions in Sind correspond closely mth 
those uhich distinguish uhat uchavc called the rainless tract m the Punjab, of 
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winch this province geographically a continuation The only difference is 
that the rainfall is even less than in the Punjab districts, and that cultivation 
Authout iiTigation is even less possible There is population only whore there 
aie the means of iriigation, and the main source of imgatioii, the nvei Indus, 
is unfailing In such a proTince there is no danger of famine, although under 
pressme of famine, nunibei-s may crowd in from adjacent temtoiies— fiom 
Xhelat, Rajpiitana, and Cutch — for emplovment on the annual clearances of 
the canals, or on the works of extension and improvement that may be m progress. 
The argument for such extensions is, as m the case of the rainless tract in the 
Punjab, that they tend to mcrehse the wealth and annual food-supply of the 
countiy, and to attract population from more congested or less favoured dis- 
tricts, and also that inigation works of the kmd suited to the country are almo'^t 
certain to be pi-oduotive, and to vield a lugh return on the capital outlay 
XoAvhere is the utihty of irrigation m6re marked in mcreasing the produce of 
the land , foi mthout it cultivation is impossible, while with it excellent crops 
can be raised in most parts of the pinvince 

84 Dependence of cultivation on irrigation — The extent to which the 
ciiltimtion in 'Sind depends on irrigation, and to wluch the irrigated area 
depends on the condition of the nver supply, is shoivn by the foUoivmg 
figures — 


Kind of cnlnrfttion 

1895 96 1 

1897.98 

1 

1899 IPOO 

1 

Acres 

Acres 

Acres 

Canal irrigated 1 

Twice cropped area . . . 1 

Irrigated other sources . J 

Dependent on rainfall 

’ 2,009,27] 

1 131,865 

128,601 
522,316 

2 734,107 
262,119 
183,517 
834,858 

2,493,028 
215,474 
151,419 
13b, 567 

Total area cropped 

2,787,056 

I 

1,064,601 

2,996,438 

i 


1895-96 was a very unfavourable year for all kinds of cultivation, Avhile 
1897-9B was the most favourable year on record In an average year a net area of 
about 3,100,000 acies is under crops, and of this about 2u0,000 acres are double 
cropped. The canal uTigated area is, as might be expected, subject to less fluctua- 
tions than that of the inundation canals m the Punjab , but the difference between 
a bad and good year may nevertheless exceed 500 000 acres, and if cultiA ation 
of adl kinds is consideied*, the difference is nearly 1,300,000 acres The net 
revenue earned by the canals m 1895-96 fell short of that for 1897-9S by 
Es. 29,35,290, and it mai be assumed that the difference in the value of the 
crops raised was not less than 21 crores of rupees 

85 Pi oporiion of total area of the province which is commanded hy the 
canals. — The total area of the province is, in round numbers, 30 milhon acres, 
of which 14 millions are returned as cultivable, if water were availhble The 
occupied area amounts roughly to b million acres, of which millions arejagir 
lands, and the remamder are Government occupied The area annually culti- 
vated may therefore he taken as about three-eighths of the occupied area The 
canals are desimied generally to irrigate about one-third of the area commanded, 
and manv lands he fallow for two years out of three There are, how- 
ever, some lands, especially rice lands which are regularly cultivated every 
vear , and there appears to be no reason why a higher proportion than one- 
third’ of the area commanded should not be cultivated annually if an ade- 
quate water-supplv were available Apart from estensions of irrigation within 
the commanded area, there remain about 6 millions of acres of cultiA-able land 
which have not yet been brought under irngation "We are unable to <ny what 
nronortiou of this areamav be“ potentially commanded by inundation canals from 
the Indus - but it is said that about 10.18,000 acres auH be brougbt under com- 
mand bv new wolks which have been recently sanctioned and that 703,000 acres 
marb^eSmnanded by other works that are proposed. Tnere will then remain 
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over 4,000,000 acres, an unknown portion of wliick may evontnnlly bo brought 
under command 

86 Foreign terntorg — Tlic canal in-igated areas given iil paragraph 84 
refer to Bntish temtoiy only. Tlio canals also imgafc about 75,000 acres 
annually in the Klielat State. Outside Bntish territory, there is also the Khair- 
pur State on the left bank of tlio Indus, in wliich there is, however, at present 
no irrigation from the Government Oanals. 

87 Fopulation compared with the enUwated erreu, —About one quai'tor of 
the cropped area in Sind is under rice, and Iialf under wheat, millofs and 
other cereals, the remainder being non-cereal crops The total population of 
the province according to the census of 1901 amountctl to 3,211,000, so that 
tliore is an average of 1 acre of cultivation per head. The pinvinochas a s])arso 
population of 266 peraons per square mile of occupied area, and the supply of 
labour has always been a ditlioulty in Sind Yet there seems reason to believe 
that, so long as new country is not opened up too rapidly, no great difficulty 
will be found in colonizing it from Cutch, Gu 3 erat, the Punjab, Bajputana, and 
especially from among the Biluoh tribes, on wliom the provision of assured 
ciiltivntion may bo expected to exercise the same tranquillizing effect that the 
consti’uction of the Sivat River Canal has exercised over their more turbulent 
neighbours, the Pathans 

(zi) . — Fxisting State irrigation worliS. 

88. Extent and growth of irrigation from the State Canals.— AW uaagation 
works in Sind, with the exception of wells, have been constructed or are now 
maintamed by the State. The so-called private canals are merely privately 
owned channels which take off from the State Canals The following figures 
show the growth of the area iriigated by the Government Oanals, and of the 
revenue assessed thereon, during the 20 yearn endmg 1899-1900 


Quinqiienninl penod 

Average areas i 

impaled 
annanll; • 

1 Average of 

1 net aiseteed 

revenue*- 


Acres. 

Ks 

1880-81 to 1884-86 

], 618,390 j 

36,06,700 

188B-86 to 1889-90 

1,978,827 1 

44,80,817 

1890-91 to 1894-95 

2,358,032 , 1 

55,26,598 

1896-96 to 1899-1900 , 

2,484,964 | 

' 68,34,046 


* £xo1a«Ire of twice cropped ores* 


As the averages have been struck on periods of five years, the effects of 
fluctuations in the conditions of the nver have been to a great extent eliminated ; 
but so far as can bo judged fi;om the readings of the standard gauge at Bukkur, 
the conditions tliroughout the last two periods were much less favourable than 
in the fii’st two, and they were especially unfavourable during the last 6f the 
four periods Were it not for this, the growth of irrigation would have been- 
greater than the figures indicate There has, however, in spite of less favour- 
able conditions, been an increase of over 50 per cent, in the imgated area during 
the last fifteen years 

89, Froductive and financial results — Most of the canals m Smd are inun- 
dation canals which, like those m the Punjab, existed m some form or another 
before they passed under the control of the British Government, and have since 
been enlarged or extended in a piece-meal fashion as funds could be made 
available Thus very few of them have capital accounts, and it is diffioplti 
to form a correct idea of the productive or financial results attained on 
works as a whole. There are, however, five new oanals which have been 
constructed from loan funds and classed as -productive public works the 
Desert, theUnharwah, the Begari, the Eastern Nara, and the Jamrao Oanals, 
the total capital outlay on which to the end of 1900-01 amounted to 
Rs. 1,79,29,781, and the net revenue to Rs. 13,72,912, or 7*6 pei cent. The 
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Jararao Canal vras first brought into operation during the year, and yielded 
a return of 3^ per cent , -while the returns on the TJnharwah and Began were 
respectively 19 and 2-A per cent The average aipital cost of tliese five works, 
per acre annually irrigable, may be taken at about Bs 21 per aero Pour 
other smaller productive -u orks aie under construction There are moreover 
seven old canals, which are classed as mmor works, and for which capital 
accounts have been opened The capital expenditure on the improvement of 
the^o canals to the end of 1900-01 amounted to 40 lakhs, and the net revenue 
durina the year, due to improvements, or after deducting the revenue due to old 
irngation, was eqiuvaleut to a return of ovei 16 per cent on this outlay As 
far as can he 3 udged tlieieforo from those cmals nhich have capital accounts, 
the expenditure has been highly remunerative klany of the canals, however, 
have no capital account, and these imgate in the aggregate about one-third 
of the total area irrigated by the Sind Canals The revenue credited to these 
works during 1899-1900 amounted to Es 20,89,005, and the working expenses 
to Es 10,61,970, or a little over oO per cent of the gross revenue The revenue 
duo to irrigation throughout the province averages about Es 2 2 per acre, while 
the working expenses aic at the into of Es 0 65 per acre The general con- 
clusion IS that the irrigation voiks in Smd, whether classed as major or minor, 
aie even more lughly productive than the inundation canals in the Pun-jah. 

90 Mevenue credited to canals — The icvenue which is credited to the 
canals is mnc-tcntlis of the land revenue assessed on tbo UTigated area It fluc- 
tuates with the area irrigated and the nature of the crop sown Por the 
irrigation of jagir lands, and of land m foreign territory, a water-rate, known as 
halabo, is levied This vanes "enci-ally from 5 annas to one rupee per acre, but 
an mcreased rate of one nipeo eight annas is charged on new extensions into 
Elholat temtorv The hakaho is merclv a contribution towards the cost of clear- 
ing the channels, and no credit is made to the (xinals on account of the enhanced 
land revenue Some of oiii w itnesses have recommended that a ciedit should 
be given to the canals on this account , but there arc obvious objections to credit- 
ing the canals with a revenue that is not paid to the British Government A 
proforma account is, however, koiituj), from which it appears that in 1899-1900, 
the revenue credited to the canals on account of imgation in jagu and foreign 
State lands was Es 5,79,910 less than w ould bai o been received, had the 
irrigation been in British tomtory, the average shortage being about 6 lakhs a 
year There appears to bo on this accouul a disposition to avoid extending 
irrigation into jagir and foreign State lands, but, in the ease of extensions at 
least, it would seem possible to charge higher hakaho rates than have hitherto 
been levied 

91 Lift and flow irrigation — About one-fourth of the irrigation on the 
canals is effected by lift — a very high percentage, although it appears to be 
graduallj'- diminishing TTo have been much impressed by the small proportion 
which the differences hetween the rates for flow and lift irrigation bear to the 
greater cost to the people of the latter as compared w ith the former , and have 
been told m explanation that lift irrigation is better both for the land and the 
people, that the crops are huger and the supply more assured, wlulefloodmgaqd 
excessive irrigation, -w ith their attendant insamtary results, are unkuo-wm “ Yet 
it IS adnutted that the people inSmtely prefer iirigation by flow to irngation by 
lift, that they desert the latter for the former, and that it is difficult in many 
places to induce them to take up laud on which the latter only is available 
These facte seem to suggest that sufficient allowance may not have been made 
for the additional labour and expense of lifting the water If it should hereafter 
be found advisable to morease the difference hetween the two sets of rates, either 
by raising the one or reduemg the other, the effect would be to improve the, 
flnanoial prospects of proposed improvements, so far as they depend on tl^e 
substitution of flow for Mt irrigation 

(in) — Scope for further extensions of State irrigation worLs 

92 Extensions of existing canals — It has already been stated that about 
1,118,000 acres inll be brought under command by new works already sanctioned, 


o 
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while other works are proposed which will increase the commanded area 
by 708,000 acres The sanctioned works are the four new prodiictive works 
which have been referred to as in progress, and sboie extensions on the Pnleh and 
Eastern Nara systems The works proposed are extensions of the Sukkur, the 
Ghar, the Western Nara, the Euleh, and the Central Hyderabad Canal systems 
We have no doubt not only that these extensions are as feasible as they are 
desirable, hut also that they do not represent the ultimate limits to which 
irrigation can he extended while the canals are worked under the present 
system, or as inundation canals As in the case of the inundation canals in the 
-Punjab, there IS still much to be done m the way of remodelhng the canal' 
systems in Sind, with the object of economizing water , largely reducing the 
labour and expense of clearance, both of the mam channels and the village water- 
courses, increasing the proportion of flow to lift irrigation; improving the 
supply and rendering it more certain , providmg irrigation for a larger propor- 
tion of the area at present commanded , and extending the boundanes of that 
area. It has been shown that the total area of irrigation has been moreased by 
over 800,000 acres during the last 16 or 20 years, butnearly half of this mcrease 
has occurred on the five productive works on which oapitel outlay has been 
freely incurred On other canals progress has been limited by want of funds, 
as the cost of all improvements, however remunerative, has been met from 
general revenues Here, as m the Punjab, what appears to be most wanted is 
a remodellmg of the system of distribution, and the substitution of carefully 
aligned Government channels for long village water-courses On some canals 
these water-courses are three or four miles m length The wastefulness of the 
present system is recognized by all irrigation officers, butthepohcy has been to 
leave things to work on as best they can, and to spend as httle money as possible 
on all existing canals No doubt extensive remodelhng of the system of dutnbu- 
tion must be earned out cautiously and with great discretion. But, however 
jealous the people may be of mterference with their long established pnvate 
channels, they feel the great burden of the heavy silt clearances' which the 
present system imposes on them ; and the giadual transfer of pnvate channels to 
Government indicates that, in Sind as elsewhere, the people would welcome the 
change, if introduced gradually and with careful legard to their interests No 
doubt any extensive remodeUmg will impose heavy charges on Government, 
both m first cost and m subsequent maintenance, but it has long been recogmzed 
by imgation officers that the further Government carnes the water the greater 
will be the efficiency and the remunerativeness of an irrigation work We are 
confident that there is a wide field for the extension of irrigation in Sind, at a 
comparatively moderate cost, by improving the existmg canals, and, more 
especially, by remodeUmg the distiibutary channels 

93. JPosBihihty of makviig the canals perennial — The question has however 
been raised whether something more than this may not be done in Sind , and 
whether the time was not now coming for makmg the existing canals perenmal by 
the construction of weirs across the Indus, similar to those winch we have already 
recommended in the case of the Sutlej Sir Evan James, the late Commissioner 
of Smd, referred to this subject, in the last review of the operations on the 
Smd canals which he wrote before leaving the province, and oaUed attention 
to the possible effect on the canals of the opemng of new perennial canals in the 
Punjab. We need hardly point out that the construction of weirs across the 
shiftmg bed of the Indus, in its passage through the Smd delta, is quite a different 
thmg from putting weus across its tributary the Sutlej Not only would the 
cost and difficulties, both of first construction and of subsequent maintenance, 
he immeasurably greater, but the necessity is less urgent 'The Indus in Smd 
contains the combmed waters of aU the Punjab rivers, and is naturally a much 
less uncertain source of supply for inundation canals than any of its tributaries. 
The differences between a bad and a good year are much less marked, and 
many of the most important canals in Smd— the Sukkur, the Eastern Nara 
systems, and the Euleli — ^have moderate perennial suppbes, which are generally 
sufficient for present requirements, though better or more assured supplies would 
no doubt render further extensions of these systems possible It is the opimon 
of the Sind Imgation Officers who came before us, that the supplies to the canals 
have not been appreciably affected by the withdrawals from the Punjab nvers. 
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Tlie fnll monsoon supplies of the cnnals iivhicli lla^c Leon opened in the Punjab 
dunn" <lio Inst 20 years amount to 28,000 ousccs, but such supplies are only 
run ivlioii (he rivers are ■verj' full, and the uithdiaunls uould not sonously 
affeet the levels in (he Indus during the inundation season The progressive 
increase in the irrigated area during the 'ame period shous that the othciency 
of the nualsha" not hern nffected Hie rabi supplies of the new Punjab canals 
would amount to about 15,000 ciisccs, but the pniscnt minimum cold-uoatber 
supply of the Indus at Suhkur is from 30,000 (o 35,000 ciiscos. During this 
period perennial supplies liave been given to tho liaslom Naraand Pnlch Canals 
by louenng their hods or prmcnting silt deposit, and these supplies may no 
douht ho alTected 1)\ future Punjab vitbdmwals, hut tho majority of the Sind 
canals, like the inundation canals in the Punjab, lla^ o never had cold-wcatbor 
supplies nt .ill As far ns oxistiiig Smd cultivation is concerned heroic measures 
are not required, and there is ns uc have shoun great room for extending oxist- 
ini: cultivation In working on existing methods. Those considerations, to 
which mav ho added an apprehension that cultivators would not ho forthcoming 
foranv m’s'at or rapid extension of cultivation in Sind, have hitherto bad such 
weight that the idea of liariie^scmg (lie Indus lias never been sonously considered, 
though tho ndv.antago of having a weir at BuKkur, in (he Bohn gorge, has been 
talked of for V ears Mr Dawson the Seerofary to (ho Ilivcr Indus Commission, 
made a prebmiinrv invi^ti?afion of the Biikknr site m 1000, and subsequently 
m anticipation of the visit of the Commission, prepared an interesting memo- 
randum on the subject 

01 AdrmitaqcF of the J3ttU itr ffilr /or o tret r —There is no doubt that 
some site in the viomitj of (ho Bohn "onje would bo most smlablo for a weir 
across the Indus \ glance nt the map shows (hat it is from somosuchsito that 
the present irnirdion s^5tcm could lio mos( comcnientlv connected Above 
BukKur there are the Desert, the Unliarwah, the Began, the Sind, and the 
Sukknr Canals, on the rnrlit hank, and (he Shiknrpur Canals, including the 
new Mahiwah, on the left iiank It is true that none of these would he bene- 
fil«l hv the construction of a weir at Bukkur, except the Snkkur Canal and 
perhaps to a slight extent the Sind Canal. 'J’he others would ho too far 
ujistrcam to come w ilhm the influence of tho weir. But it would apparently 
be fe.asihlc, bv means of tw o great main cannls taking olT from the right and 
left b.anks above tho wnr, to feed .all the remaining irrigation systems in Sind, 
wath the exception of the Kanicln s\ stems which take otT from the Indus below 
Kotn llio right hank c.aml would take up the wliolc of the irrigation on the 
present Sukkiir, Gh.ar, and 5Vcstcrn iS’ara sv stems, and could bo extended even 
further south to whatever extent tho levels and character of the country may 
permit. The Bastern Nnra Canal, which takes off immediately above Bukknr, 
would draw an assured and abundant supply throughout the year and great 
extensions of that sjqfcm, winch includes the J.amrao Canal, would bo rendered 
possible. Tmmodiatch below it would take off tho now left hank canal which, 
after trevcrsing and irrigating part of the Ivliairpnr State, might bo made to 
feed the present noilhcrn and central Hvderabad sj stems and also the Puleli 
Canal I'rom no lower point in tlio river could such a command bo obtamed of 
the existing svsloms A vast sdiomo of this kind appears to be feasible, but 
there arc manv practical considcr.alions winch would perhaps render it desirable 
to reduce its scope Bor instanco, the Puloli Canal system would probably 
continue to w ork so cflicicntlv as an inundation canal that there would be little 
advantage to lustifv tho great cost of feeding it frem above tho weir, especially 
if tho supply could bo taken to waste lands elsewhere ^Ir Dawson himself 
does not appear to contemplate .i now loft hank canal at all, or oven tho connec- 
tion of the ‘Western xs'ara system with tho right bank canak Ho merely 
proposes to give full perennial supplies to the Sukkur, Ghai, and Eastern Nara 
Canals, though of course there w ould bo reom for further developments. The 
most economical scope for the sohomo would no doubt ho intermediate between 
those extremes. 

95. Jfr Damotfs note on the BnhUtr site. — !Mr Dawson’s memoiandum 
on tho wow IS printed with our selected evidence We do not propose to 
cnticize it at any length as it is based on data that are admittedly incomplete, 
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tod can "only bo regarded as tbe first impressions of an officer Trho has but 
recently been called on to study tbe question But it serves to show the great 
difficulties that will have to be encountered. The site pioposed for the weir is 
iinmediately above the entrance to the Eohri gorge, and the rough borings which 
have been made indicate that a continuous bed of rock (limestone) may be relied 
on Takmg the average level of water dining the cold- weather months as that 
of zero on the Bukkur gauge, it was found that in the central 700 feet of the line 
of weir (which would be 4i,600 foot long) the rock was about 36 feet below the 
Water level, or gauge-zero, the depth on the lateiul portions vaiying from 9 to 1 feet 
The foundations of the central part of the woir would theieforo have to bo laid 
m 36 feet of water , and in this situation there would of course be no possibihty 
of diverting the nver, the minimum cold-weather discharge of wliich is estimated 
at not less than 30,000 cubic feet per second It is considered that, for the 
purpose of gaming the required command, it will bo necessary to hold up the 
supply to a level of 12 feet above the gauge-zero , and Mr Dawson provisionally 
proposed a permanent weir, with crest at a level of 3 feet above zero, to be 
surmounted by moveable gates 9 feet lugh But, for reasons which he has 
given, he considers it impossible to block up the deep central channel with a 
solid weu 39 feet high, and he has come to the conclusion that very powerful 
undersluices will be necessary at as low a lerol as may bo possible Qffio diffi- 
culties of constructmg such a work in such a site are sufficiently obvious, but 
other alternatives may suggest themseh es after further examination. A site 
higher up the iivei in a sandy bed would necessitate a very massive and costly 
weir, and an unknown expenditure on trainmg works, which would have to 
extend many miles , while the difficulties of construction would perhaps be even 
greater if the weir were placed within the gorge or at its lower end Whatever 
the cost may be, w^hink it will certamly be prohibitivelv high if the scheme is 
restricted, as Mr. Dawson proposes, so as to servo merely the Sukkur and Ghar 
Ohnals and the Efafetern Nara system The lattei gets now as much water as it 
requires, and the possibilities of extension depend on cutting off floods from the 
valley, and are somewhat remote The Cml officers estimate that an annual 
perenmal supply to the Sukkur and Ghar Canals would not re^lt in a greater 
increase of revenue than Ks 1,50,000, to ivhich may bo added Rs 2,(20,000 as 
the diffeience between average and maximum realizations on these canals 
during the last ten years But from Bs 3,70,000 gross revenue so obtamed 
piust be deducted the increase in working expenses due to the cost of mam- 
tauung the proposed new works which wiU be very heavy It seems to us 
therefore that if the idea of a weir across the Indus is ever seriously entertained, 
the scope of the scheme must be very much \i idei than Mr Dawson has con- 
templated , and that, apart from steadying the supply in as many of the existmg 
canal systems as possible, it should provide for somethmg like half a milhon or 
a miUion acres of new irrigation If this were done it is quite possible that an 
Expenditure of even 4 crores might be contemplated, with some prospect of 
a remunerative return 

I 

" 96. General i emarhs on the vtevr proposal — A scheme of this kmd will 
deserve, and will no doubt receive, serious consideration some years hence, but 
we are not impressed with its immediate importance Smd is not hable to 
famme , it is not thickly populated , the rates that can he realized for irrigation 
are not high, and there is still consideiable scope for the extension of 
irrigation On general lines without resort to more heroic measures We 
think, however, that the Civil and Imgation officers in Smd should endeavour 
to deternune definitely what are the areas in Smd that could be irrigated 
either by means of extensions of existmg systems, or by perenmal canals 
takmg off from the Indus Little appears to be known about the levels, and 
the suitability for irrigation of the country beyond the boundaries of the present 
systems ; and it cannot be said with any certamty what new areas could be 
commanded by canals drawmg perenmal supphes from above a weir m the 
Indus We have found that the maximum area hitherto irrigated by the Smd 
Canals has not on the whole exceeded the average or normal area by more thap 
10 per cent , and although it can hardly be doubted that the effect of pere nma l 
canals with an absolutely assuied supply, would be to bnng the present average 
area of existing, cultivation up to maximum level, or, m othei words, tomcrease 
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it by 10 ^er cent , and also to convert much lift irrigation into flow, and to 
permit a large extension of rail cultivation, we doubt whether these advantages 
combmed m themselves 3 ustify the great cost of making the canals perennial, 
if unaccompanied by considerable extensions of irrigation into new teacts A 
great many hues of levels must have been run at different times in all parts of 
the province , and if these were collated, verified, and supplemented by such 
additional levels as may be necessary, it should be possible to prepare a general 
plan, showmg clearly the position of the six million acres of cultivable waste 
which are said to exist m Smd, and the possibihties of extending imgation mto 
these areas The question of an Indus weir should not m the meanwhile be 
dropped An attempt should be made to collect all the data and information 
that are necessary before a 3 udgment can be formed by the best experts on 
either the feasibihty of the pro 3 ect or its cost, and if something more is then 
known than at present of the areas into which proposed perennial canals may be 
advantageously extended, it may be possible to formulate a sound scheme which 
will have every prospect of success 

(w) — Frimie irrigation works 

97 Plicate canals m Sind — There are practically no private canals in 
Sind, drawmg their supphes direct from the nver- Many of the channels lead- 
ing off from the Government canals are privately owned, and these are termed 
private canals Most of the Government Canals existed long before Government 
assumed the management, aud they had a vast net-work of these private chan- 
nels, some of them of great length IVe were told of one on the Tuleli Canal 
40 miles long. They are owned eithei by Jagirdars, who mamtam them and 
are allowed water from the Government Canal on payment of a small rate as a 
contribution towards the cost of mamtaining the main canal, or by commumties 
who are allowed a small reduction m rate on account of clearance Although 
the maintenance and management of such channels must be a much simpler 
matter than the maintenance of pnvate inundation canals m the Pun 3 ab, we 
find that even in Smd Government is frequently asked to take them over The 
people like keepmg them imtil there is a dispute, but canals are continually 
bemg taken ovei by Government on the apphcation of the owners Such trans- 
fers are not to he legretted, but may on the contrary be regarded with satis- 
faction *, for the existence of these long channels, over which Government has but 
httle control, leads to great waste of water and hampers the arrangements for 
distribution; and it may be hoped that all these channels will be absorbed even- 
tually m the Government sy^ms Pnvate canals taking off direct from the 
rivers are said to be almost unknown in Smd, but the recommendations which 
we have made, m paragraph 62, regardmg the pohcy to be adopted in the 
Pun 3 ab m respect of proposals for new works of this kind will apply also to 
Smd 

98 Wells — The areas recorded as imgated by wells m Smd durmg the 
twenty years endmg 1899-1900 have averaged less than 16,000 acres per annum 
The total number of wells m the provmce is said not to exceed 14,000, and 
many of these are not worked every year. Well imgation is perhaps of smaller 
importance m Smd than m any other part of India which has but a scanty rainfall. 
Not only is there very httle cultivation from wells unaided by canal irrigation, 
but the practice, which prevails so extensively m the Pan 3 ab, of usmg wells to 
mature rail crops which have been sown on lands moistened by the 1^ of the 
mundation supply, seems to be pursued to a very limited extent It appears 
that throughout a laige portion of the provmce there is httle or no difficulty m 
the construction of wells, and it may be expected that, as the pressure of popu- 
lation upon the land mcreases and as the standard of agricultural practice nses, 
their use will become more co mm on, hut at present it seems to be doubtful 
whether any mcreased facflities for obtaimng advances ivill have any great effect 
in extending the area of irrigation from wells. Advances under the ^aZffcjrules 
are chiefly taken for the clearance of pnvate water-courses— an object for which 
they will be less and less required as these channels are gradually absorbed in the 
Government Canal ^sterns These loans for clearances are granted under the 
Land Improvement Act ; but the Commissioner of Sind is of opimon that, as the 
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cost of clearances is an ordinary recurring expenditure, advances vrould be given 
more appropriately under the Agriculturists’ Loans Act, and with a great 
simplification m procedure. The difficulties which have been experienced in 
working the talcam rules are much the same in Sind as elsewhere, and are 
separately discussed in Chapter VI 

(v) — Famine works and programmes 

99 Famine relief works not required — !Famino is unknown in Smd 
except in the desert, and there has never been occasion for rehef works or pro- 
grammes. When there is famine m the desert, or in the neighbouring States of 
ila 3 putana, Cutob, or Baluchistan, there is a great mflux of labourers into Sind 
who obtain employment on the canal works and clearances , but it has never 
been necessary to open relief works on Fammo Code prmoiples. 


Sectiok III. — GUJERAT. 

(t ). — Jjocal conditions ; use and value of irrigation 

100 Liability to famine.— ^h.Q extent to which Gujorat is liable to famine 
is a matter on which it is difficult to form a trustworthy estimate If the present 
mquiry bad been instituted before the monsoon of 1899, the tract would probably 
have been considered as secure as those parts of the Punjab m which famme and 
extensive State irrigation works have been ahke unknown, because the rainfall of 
even dry years, supplemented by wells and other private and petty irrigation 
works, have afforded all the protection required In the past history of the tract 
only one severe famme has been recorded as havmg taken place durmg the fiiit 
ninety-eight years of the last century That famine, which took place m 1813, 
was due to locusts, and was therefore not preventable by means of imgation 
By the great famines of 1882, 1868, 1877, and 3 896-97, Gujerat was scarcely 
affected , and the disastrous drought of 1899-1900 fell with fiill force on a pro- 
vmce little prepared by previous warning or experience to withstand it That 
year, in which the ram completely failed, was succeeded by two years of such 
short rainfall that the crops agam failed extensively , and despite the low level of 
pnoes due to the abundance of harvests m other parts of the country, the conti- 
nuance of rehef measures on a large scale was found necessary It is now there- 
fore known that Gujerat can no longer be considered secure, and that the 
problem of its more effective protection must be considered In no part of India, 
however, is a more difficult problem presented, for the very reason that occasions 
of severe drought have hitherto been so infrequent 

101 Area protected by irrigation — ^The gross area of the five Qujerat 
districts IS 6,116,000 acres, of which 4),316,000 are under cultivation The pro- 
portion of the normal sown area (3,672,000 acres) which is actually irrigated 
from any source is 246,000 acres, or 6 9 per cent only, the imgation from 
Government works not exceeding 40,000 acres And yet until 1899 the culti- 
vation m these districts, unprotected though it was by irrigation, was regarded 
as almost absolutely secure The average rainfall (excluding the dry year 1899) 
vanes from 36 inches at Ahmedabad m the north, to 46 mches at Broach and 
Surat in the south. In 1899 the rainfall varied from 4 7 mches at Ahmedabad 
to 9 6 at Broach, and 18 6 at Surat The stress of famine was mtense m the 
three northern districts, but was comparatively fight in Surat where the Mandvi 
taluka only was severely affected Ihese ngures might be supposed to mdicate* 
that the demand for, and utility of, artificial imgation m ordinary years is likely 
to be small, but such an inference would be very precanous, as may be gathered 
from the facts stated m the foUowmg paragraph, 

102 Soils and cultivation — The two pnncipal sods in Gujerat are the yellow 
sandy loam known as gorat which is found to a limited extent m the three 
northern districts, and the black cotton soil which prevails m Broach and Surat 
There are mtermediate and other varieties, but it is unnecessary to specify them 
Edce is grown m both kinds of soil when the conditions of water-supply are 
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favourable The dry crops are cotton and millet in black soil, and millet and 
vrbeat m tbe gorat In Broach, where the black soil is much heavier and 
more retentive of moi‘;turc than in Surat or any other district, cotton is the staple 
crop It IS ordinanh matured u ithcut irrigation, and thrives best in a vear of 
light rainfall, though it fads in a season of evtrcme drought In a year of heavy 
rainfall cotton is usually injured, and in order to insure against the injury it is tbe 
practice to grow nee in alternate rous with the cotton Besides sugarcane and 
garden crops rice is the onh crop u Inch will bear irrigation in ordinary jears 
In the lou er lands it is gromi successfully on the rainfall alone, but such rice is 
of an infcnor quality, though when it does succeed the crop is veiy heavy and 
consequently 1 aluable The better qualities are grou n uhere some protection 
agamst an ill-distubutcd rainfall cm bo obtained bj small storage tanks, which 
fill during heavv rainfall and arc drau*n on during the breaks or after the close 
of the rains They also enable a second crop of val (a sort of bean) to be grown 
after tbe rice These tanks, which are capable of protoctmg from one to a hun- 
dred acres each, exist in considerable numbers in Gnjerat, and form an important 
part in the agricultural economy of Ahmedabad, Kaira, and Surat They are 
the chief means of protecting the ncc cultivation against irregularity of rainfall, 
and Mr MoUison, now Inspector-General of Agriculture, is of opimon that when 
they exist they double the i aluc of the fields in a normal cycle of years Apart 
from sugarcane and garden crops, rice appears to be the most piofitable crop 
that can be grown, if the water-supply is secure , and there is a consensus of 
opinion that much more ncc would be grown if canal irrigation were introduced, 
but that water would not bo taken, except in years of extreme drought, for any 
other staple lhartf crop It ma^ be added that it is pretty certam that water 
could not be supplied for any considerable area of pcrenmal or rabi crops, as the 
volumes in the rivers after November are too low to bo of much value. 

103 Irrigation required for ncc only — Irrigation, if provided on any large 
scale, uould in all probability bo utilized mainly for rice, tbe conditions generally 
not being favourable to the extensive irrigation of other crops The crops, other 
than rice, obtained without irrigation in ordinary years are, as a rule, so fine that 
it does not pay the cultivator to lift water, or to pdi for a supply of flow, except 
for valuable crops such as gaiden produce, tobacco, or the more valuable 
cereals , and the irrigation of these implies very higli cultnation, or, in other 
words, plentiful manure and labour Alorcovcr, the lateness and shortness of the 
soinng time, the absorbent nature of the soil, the heat of the sun and the 
greater number of waterings that are consequently required, make the “ duty ” 
of water far smaller than in Northern India , and in many parts the undulating 
or uneven surface of the land increases the labour of preparmg the soil for 
cultnation, while the fact that hght watermg is impossible renders heavy 
manuring mdispcnsablo 

lOi Irrigation in black cotton soil — The great body of opinion laid before 
us, as well as long established practice, points we fear to the conclusion that deep 
pure black soil, such as is met with throughout bv far the greater portion of 
the Broach district, cannot be irrigated extensively except for nee, and that, 
oven for rice, irrigation must be most carefullv restiicted, both in area and 
supplj , if it is not to do harm The reasons are the extraordinarily absorbent 
nature of the soil, which yields excellent crops with a very moderate fall of ram, 
but absorbs enormous quantities of water if it is attempted to flood it This is 
enhanced by the cracks which appear in dry weather, and render irrigation from 
wells, even when the water is mwerately near the surface, exceedingly expensive, 
if not physically impossible Even when water is available m sufficient quantity, 
and is given to save crops other than rice in a year of drought, there is some 
reason to fear that the soil is deteriorated by the quantity of water absorbed and 
that the crops of subsequent years suffer Mr Molhson is of opimon that 
to introduce a canal, with its copious water-supplv, into black sod of this class 
would do more hairn tlian good , and that even from large tanks extensive 
irrigation, which must be of nee, would piobably be dangerous It is true 
that black sod wdl receive a considerable rainfall without mjurv to other crops, 
that in places wheat can be grown as a rabt crop in a year of heavy ram, and 
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that Mr Mollison, so far from objecting to, is disposed to reconufiend, the 
extension of rice irrigation from small tan^ But wheat in these soils is a poor 
substitute for a cotton crop lost by excessive moisture , and the difference between 
irrigation from canals and small tanks is not only that the former is certam to be 
more copious than the latter, but also that, whereas small tanks merely husband 
the actual local rainfall so as to effect its more equable distribution m pomt of 
time, the canal supply is denvedfiom more distant sources and is so much added 
to the natural and local ramfalL Our conclusion therefore is that, before ven- 
turing to mtroduce a canal, with its copious supply of water, mto black soil of 
the class descnbed m this paragraph, the utmost caution should be exercised, lest 
as feared by Mr MoUison more harm than good should result. 

106, Soils suitable for irrigation — At the opposite extreme are the yellow 
and alluvial soils which are eminently smted for ungation, although often, 
as on the Hathmati Canal, too light for rice They occupy large areas m the 
Ahmed ahad and Kaira district'^, and in the Panch Mahals, and there is a small 
area m Surat As to the]mtermediate soils, of which there is every gradation, it 
appears that when black sod has a certain admixture of loam it can be profitably 
irrigated for garden crops with high cultivation , and that when, m addition, it 
is not too deep and overlies a permorble substratum such as muram, it admits of 
general irrigation without injury , but we understand that these conditions are 
somewhat exceptional m Gujerat 

106, Cultivators in the Pa/nch Mahals — In the Panch Mahals the character 
of the population appears to offer, for the present at least, an almost insuperable 
obstacle to any great extension of irrigation It consists almost entirely of 
Bbils and Kolis, who are both too lazy and too poor to cultivate the better 
class of crops It wnU undoubtedly require long education before they can be 
mduced to undertake the additional labour needed for the cultivation of nee, 
even if water be given them free , while the chances of getting them to take 
pp well irrigation are for the present extremely remote Throughout the re- 
mainder of Gujerat we understand that the peo]5le are most efficient cultivators. 

107 Manure — The question of manure, without which irrigation is unpro- ’ 
fitahle if not harmful in Gujerat, has also to be considered. The people are 
evidently fully ahve to its value , they are already drawing upon sources, 
such as oilcake, which were till lately unknowm to them, and we have little 
doubt that in the case of any such gradual and locally limited extension of 
irrigation as may be looked for from the multiplication of wells or small tanks, 
the reqmsite supply will be forthcoming Tbe manner in which the manure 
set free by the failure of the dry crops was transferred to the extended 
area which was brought under irrigation during the recent famine, seems 

to have been remarkable. But whether, if a copious supply of water 
were brought into a tract by a large canal, the manure required to utihze it to 
the best effect would be forthcoming for many years, is perhaps open to doubt. 
There is some evidence that the soil on the Hathmati Canal is deteriorating from 
an insufficient supply of manure Too much weight, however, ought not to be 
attached to this objection, for we have it on the evidence of Mr Mollison that 
until ten per cent of the area of Gujerat is iiTigated there is httle fear of 
manurial supplies proving insufficient In any case, high class cultivation can- 
not be extended jper saltum ; and it is on that, and on rice, that the extension 
of irrigation in Gujerat murt depend 

108 Ifrainage — Some tracts in Gujerat suffer from water-logging, andatten- 
tion has been devoted in recent years more to the construction of drainage than 
of imgation works The onl is said to he on the mcrease, and is attributed to 
several causes— the “lilting up of the Gulf of Cambay and the consequent nse in 
the bed levels of the rivers m Northern Gujerat which fall mto it , the distur- 
bance of the natural drainage of the country due to the construction of railways , 
the encroachment of the sea on the coast villages of Broach , the siltmg up of 
old dramage hnes , and the opening of new drains in the Gaek war’s territory, 
which bring more water into Gujerat The drams which have been constructed 
appear to have reclaimed considerable areas which have been brought under 
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cuUnntioii, nnd Avc luivo no douhi tint molc^\o^ks of this kind arc icqniu'd. 
Bill \\c Invo hc.ml foaiplninis tint tlitir cliocts li.nc not keen wholly bonc- 
ficnl, and that the Inul n otten nnwni toed too ia]ndh , ‘•o tint in seasons 
of dnniirlit water n ohikmI an ubich 'should linvc lioen i clamed m the fields, 
nbilc at of hen\ rainfall n A.iluablc tilth is ■vwnlicd oil the surface 

into the dnnw 'J In nio^t ofTcctne icincd\ foi tbc-'C e\ils •would be the con- 
vtrui’tum of ‘■ni ill ndd intad^! uitb proper auungeincnts for Jetting off the ■water. 
But it IS probable that too gioat a nin-oft has been provided for in sonic of the 
di-nins on winch ‘•oine form of rtgulalion maybe required, aud the matter sboidd 
reeenc attention 


(>f' — JJiinfw'i Slafc tnugatiOii \cojIs 


110 Second c}a‘^\ tn igahoii wO) hs — Ihcrc aic in addition 387 second class 
works m Gniernt Itlo>t of tbe>-o are small irugation tanks , but an important 
evception are the Khan sluices winch irngitc elm on ullages in (bo Abmed- 
abad and Iv ura districts Tlimearcs.nd to be 101 \ useful m ordiuaiy j cai-s, but 
tin and almost all the tanks, failed entiielv m the famine ^e.^r 'i'bc a\crago 
inilMtion from these 387 works duiing the ten ^eais ending 1900-01 exceeded 
.12,000 acies, the icvt mio dependent tlieieon amount mg to ncarl;i Bs 1,12,000, 
wliile the evpendilme on m.unleiiance was Its 38,000, or about 35 pci cent of 
the retenue 1 be net re\emie 1ms been thcicfore about lls 7J,000, but this 
does not ropiesent pi ofit on capital expciidituic Itlost of the Avorks weie 011 - 
ginalh constiuclcd by the people and the expenditure of Es 38,000 on maiuton- 
anco has been incurred bv Got Cl nmeut in consideration of the revenue depen- 
dent on the Aiorks, Of the 387 works no less than 289, Avliich inigato over 
12,000 acres, arc in the Suiui distiiet , and 00, imgatmg ucarlA 11,000 acres, 
arc in Abmctlabad 
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111 Oilm* small irrigation tanks — ^Tlie tanks wliicli ai’o classed as second 
class woiks imgate over 20 acres each, and for tliO'.e continuous revenue 
aoeounts are maintained But tliere are in addition about 4,300 smaller tanks 
upon wlncb over 40,000 acies are said to be dependent for tbeir irrigation. 
There are 1,286 of these tanks in Abmedabad, 2,200 in Kaira, and 700 in Surat 
As m the case of the second class works, the lands undei them are assessed at 
a consohdated rate Apparently a large jiortion of the area imgated by these 
works is omitted from the annual statistics of irrigated areas 

112 Me^airs of tanks — We understand that at the time of settlement 
Government undertook certain obhgations m respect of the maintenance 
and repau's of tanks which wore not however very clearly defined Since 
then, m 1892, the Government recogmzed its duty, as a great landlord, to 
repair tanks from which it was reaping an enhanced revenue llie general 
practice has been to reqmre the cultivators to deposit 10 per cent of 
the estimated cost of repairs, and the Pubhc Works Department is then 
asked to carry them out The object of the 10 per cent deposit is to prevent 
applications for unnecessaiy repaus But it has not been considered obhgatory 
in all cases, or when loss of revenue would ensue if the lepairs were delayed, 
although it has been ruled that the contribution should generally give pnority 
of claim for repaiis to the tank concerned. It has also been ruled that, without 
the consent of Government, the cost of repairs should not exceed ten times 
the annual water revenue due to the tank The evidence laid before ns indi- 
cates that these rules have not worked very satisfactonly No attempt appears 
to have been made to repair the tanks as a whole, or on any regular system 
On the one hand there has been a general feehng on the part of Govern- 
ment ofificers that the people had some shaie m the responsibihty for repairs 
On the other, the people have made no attempt to keep them m order, in the 
expectation, probably, that Government would some day repair the tanks which 
m years of ordinary ramfall have served their purpose fairly well Evidence has 
been given, of the value of which we find it difficult to judge, that the reductions 
given at revision of settlement are at any rate not commensurate with the 
deterioration m the supply as it now stands m many places I'he neglect 
to repair does not seem to have been duo to want of funds, for aUotments have 
been made year by year and allowed m great part to lapse It seems to have 
been due partly to a want of system, and to mdiffeieuce onthe pait of the 
officers conseq[uent on the absence of complamt by the people durmg a cycle of 
prosperous years , but very largely to the rule that preference should be given 
to those villages which were prepared to contribute 10 per cent of the- cost — 
a rule which caused grievous delays, which pievented any systematic and 
economioal dealing with the question as a whole, and which m piactice made 
compulsory what was mtended by Government to be an optional contribution 

113 In Smut the water revenue due to private tanks is estimated at 
Bs 60,000 per annum, and the expenditure at Rs 10,000 It is said that this 
rate of expenditure is insufficient to mamtain them m good order owing to 
past neglect, although it would probably suffice if repaus had been earned out 
regularly. We were told that m this district the wet revenue might have been 
pitched one-sixth higher at settlement if the tanks had been then in order 
In Ahmedabad, where there are said to be 1,286 tanks irrigating on an average 
26,600 acres, an annual grant of Es 10,000 has been allotted for repairs, but 
the actual expenditure is said to have been about half this or Es 30,000 only 
in seven or eight years The Executive Eogmeer told us that it was now 
proposed to spend 6 lakhs m the next thirty yeais. It is not anticipated that 
this expenditure will lesult in anv great increase m the revenue leahzed 
from these works, but merely that it 'will make the supply more secure and 
prevent the tanks falling altogether out of repair The expenditure appears to 
be requued mainly to make up for past neglect. The work to be done is 
prmcipally that of repairmg and raising the hands, and providmg smtable waste 
weirs In some cases, where the tanks have silted up ^ey will also have to bo 
deepened The cost of removing silt from large tanks is out of aU propor- 
tion to the advantage gamed, but in the case of those small tanks, which 
may fiE several times in the season and m which silt accumulates ve^y 
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slowly, clpai’ancGs may sometimes be recommeudcd, especially when it is 
necessary to find emplo\ mcut foi relief labour 

114) TV e learn witb satisfaction tiiat Government fully recogmzmg tbeir 
responsibibties bare directed that the 10 jici cent mlo, wliicii was originally 
introduced as a sort of test of the uigencv of any demand foi repaus, sbould 
be abolished TVe u ould recommend that all tanks sbould now be put mto 
thorough order uitlim five yeare, and that subsequent repairs should be eon- 
ducted on a system of rotation, so that every tank may be overhauled in its turn, 
within a period of 20 or 30 years, or whatever length of time may be found by 
experience to be suitable 

115 Liahihty for petty repairs — "When once a tank has been thoroughly 
repaired and put into good irorking order at tlie cost of Government, we con- 
sider that the customaiy obligation on the cultivators to cairy out ordmaiy 
petty and annual repairs, such as filhngup lat-holes, clearing away vegetation, 
etc , should be stiictly enforced The local i esjionsibihtv for such repairs 
does not appear to have been as cleaily recognized in Guierat, either bv cu^om, 
or by expiess declaration as m Madras, though we cannot believe that there 
was no such respomibihty in the old days Be this as it may, we regard it as a 
matter of the first importance that these tanks should be mamtamed in a high 
state of efficiency Government should first recognize and carry out its own 
obhgations m this mattei by puttmg all the works into thorough order , and 
when this is done, whatever obhgations in the matter of petty repairs can 
convemently and legitimatoiy he imposed on the cultivator, should be svstema- 
tically enforced, legislation of the kind which we have pioposed for Madras 
being undertaken if necessaiy for the purpose 

116 Hetinqinshment of small tanks — In the case of the numberless very 
small tanks which Government cannot possibly maintain, or of others which they 
are not prepared to mamtain, we consider that they should be defimtely relm- 
quislied, a liberal leduction being made in the assessment We imderstand, 
however, that the catchment area must be suiveyed and estimates made 
before it can be finally decided whether a tank should be retained on the Gov- 
ernment list or rehnquished to the cultivators Once made, these plans and 
surveys will remam as a guide to the revenue officer and others of the standard 
to be maintained 

{m) — Scope for fii then extensions of State ^m'igatlon loorhs 

117 Construction of large canals from the pi incipal rivers — The question 
naturally anses whether Gu3erat could not be almost absolutely protected 
agamst drought by the construction of laige canals taking off from the fom 
fine river which travere it — the Sabarmati, the Mahi, the Nerbudda, and the 
Tapti We have already pointed out some of the objections to canal irrigation 
in black soil districts, but the question has now to be looked at from othei 
pomts of view The first thing to be noted is that these nver aie all 
verv deep, 30 feet and upwards below the natural surface of the country, and are 
subject to violent and enonnous floods ITie head-works for any canal, mclud- 
ingaweirandheadregulator, would theiefoie be very costlv, and channels ten 
or more miles long, m very deep cuttmg, would probably be required before 
command of the countrv could be obtamed But if this expenditure be faced, 
it has also to be borne m mind that the supplies m these nvers from November 
to Mav, both inclusive, are so small and precarious that rahi and hot weather or 
perenmal crops cannot be irrigated on any extensive scale unless storage works 
are also made Assuming foi the present that the construction of storage works 
cannot be contemplated, Ihe result will be that the canals will supply water only 
for monsoon crojis, that is, for nee, and for a limited and variable area of radt 
crops Probably sufficient water could not be reckoned on to justify the attempt 
to iiTigate sugarcane or garden ciops, or at anv rate the areas undei them would 
be insignificant In tracts the rainfall of which averages 35 mches, it may be 
difficult to obtam high rates foi nee irrigation But the local officers seem to 
think that there would be httle diffioffity in gettmg as much as Ps 6 or ever 
Bs, 7 per acre , and the scale of rates obtamed on the Khari Cut, and the wet 
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rates on rico ]an(U donving irrigalion from lanl^ti, luMify Ibis conclimlon. Tnlbc 
Kistna and Godavtui Dcll.is ul'-o, ^\Jirrolb« nujifall conditions arc notdis<iiinilar, 
tlio rcvomio rates are ]ls, *1 .uul inoic for ii rnjalcd i ice \\ ifh a rateof 5, and 
allnning for -^loilving o\i)ens(s Jts 2 per acie, Mbicii ni ^nobablv llio Jonest 
rato for siieli canals as Mould be made in (Jup ml, noibs of nbieb I be ca}nlal 
cost did not exceed ]ls 75 pci aeic, Mould be remnneratne ; and m orks cost- 
ing c\cn double Hint ainonnt migbl be justiludde for pioteeli^e purpreiis. 

118. 'Woconsidci tben tbntfoi canals in Gujerat reliaaen Mill generally base 
to 1)0 placed, ns in i\lndrns, upon iice urinal ion. lingaiion for ru/n is, bouoser, 
not allogethnr out of I be question. Jbit it ulll not be possibb Mitbont sfongo 
M'orlvR, Mlneh nie likely to be c\pciiM\c, and for ubieb sites uiU be dillicult to 
tind and, pcilmps, toncqniie Jt is mifoi/unafc tint tin* nio t Itlcli conntrt for 
sucb M'oikssccnis to be in almost c\cr\ iiisl,ince outside niitidi lirntori. Jlut 
tboie IS no pnmd fut'n' icason lei suppose tint there nonld beans insiipcmble 
dillleulty meomingtoteinisMitb ibe lUirlnrs ofNalisc S( lies foi tlic utili/ation 
of tbo sites Kimilai diibfiillir> Mere e>w‘reooio in flic ease ejf the Aint C.annland 
tbo Peiijar protect, the lake n^i'r^oii-, of Mliudi arc situated re-,peelnelv in the 
territoiies of the Cluef of Hbnr, and of Jhs llmbncss tbo Mnbarnj i of Trasannire 
Por stoiing the A\nfeis of the Gnicmt meis, stnndi must lie made for ’itis high 
up tboxallej's in billi, connlrj,, Mlieictbc hnd likch to bo submergnl Mill not 
bo of great value for cull nation I’lospciting for such siP's Ins been begun In 
His nigbness the GaekMur of Jbiroda Mitirthc object of storing M.iter for use 
in Ins OMii ti'uitory *\Ve think that a tberongb and scientific examination of 
tbo bend MafoiN of tbo .S.abniinati and Main, and of fbos*’ parts of tbo Natpimis 
and Vindbyas x\lncb feed ttilmtan'es of the A'crbndch. should be mndcMitb the 
objeot of nscert uinng Mlmt tbi* ])Ossibilities aio of storing the liead Maters 
of Ibo gicatrnciNoC Guicral, and of utili/mg them foi the bcni’fit of the 
mIioIc of tbo countrv enmmamled, m bet her Jb it isb territorx or A'ntnc States 
It is of (‘xlrome impoitaiiee, in the inteitsts of our OMn famino adimnistnitioii, 
iliat the Native States of Gujerat, from llaroda doMiiMiu-ds whieli march and 
aro iiitcilaced xvitli Ikitisb tenatorj* at numberlo-ss places, should bo gir on as 
ofiioiont protection fixim famino ns oireninslaneca Mill allow TA'eh.aicno 
licsitation tberoforo in iccoinincnding that the cost and ngenoi for the proposed 
investigation should bo provided bi the Qmcrnment of India "Wlmf the result 
of tbo suncy Mill bo it is impossible to jircdict Itmiij turn out that tlic 
evpousc of stoingo M ill 1)0 prolubitive, 01 the diflicuKics of making the M'oiks, 
insupor.ablo. But until the jiossibihties have boon nsccidaincd, the attcinjit to 
lender a considerable nicasuro of famino protection to Gujerat ought not to 
be abandoned in despair. 

119 The Saharmah schonc — Tlie first sobemo to be considered is that of 
tapping the Sabarmati. Sun c\ s foi this Mork mcio first made as long ago ns 
1868, Mhcn it Mas proposed to inigato on both sides of tbo rivei It was 
subsequently decided in 1873 that, as the land on tbo left bank Trould be 
provided for by tbo Khan rn cr m oiks, the Sabarmati m atcr should bo used 
only on the right bank 'flic project m as revised in 1893, but was not 
recomm ended by tbo levonno autliontics I lie people in the tract that Mould 
bo commanded have, in consequence of the fvimino of 1899, been petitioning 
for a reconsideration of the sclicmo, and tbo old estimates have been brought 
forward, M/’itli some xovision to indicate tbo piobablo scope and cost The 
head-M'orks would bo placed near Ahmcdabad, just below the pumping station 
for tlie city water-works, and watei would be supplied to tbo feidilo lands 
of Sanand and Dbolka A very expensive and substantial weir on a sandy bed 
would be requu’ed, witb a head channel, 40 feet deep in the first mile, winch 
would run out and command the country in the tenth mile A monsoon dis- 
charge of 600 cusecs has been proposed, but tins supply will not, as a rule, bo 
available after Septembei, and it is diflionlt to say what quantities may be relied 
on between October and July Tbo recoided dischaige obseiTations, prioi to 1901, 
indicate a minimum of 378 cusecs in Octobei, falling gradually to lOO cusecs 
in April, May, and June, but the record is incomplete and nnieiliablc, as obseiwa- 
tions have only been casually and occasionally made mtliout any attempt to 
secure minimum values The aveiage discbaiges during September and October 
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1901 were, however, no higher than 239 and 126 acres respectively, and at the 
time of our visit in December the discharge must have been less than the latter 
amoimt, the bed being almost dry It is doubtful therefore whether any supply 
can he relied on after October in a dry year, though the safety of the monsoon 
crops would be assured There appears to be some doubt as to the area that can 
be commanded by the scheme, which has been variously estimated at fiom 56,000 
to 100,000 acies, hut, if the latter aiea is available, an annual ungation of 
about 33,000 acres may he reckoned as feasible The total cost of the scheme 
has been loughly estimated at 24i lakhs If it can be completed uithin this 
sum, and if 33,000 acres can be inigated annually, a return of over three per 
cent, might be anticipated ; but it is impossible to form an opinion until the 
scheme has been worked out in greater detail by the Pubhc W orks and Devenue 
officers The long reach of deep cutting in the first ten miles would be admir- 
ably suited for the employment of rehrf labour This scheme, however, even if 
successful, makes use of but a small portion of the waters of this considerable 
nver, and by no means obviates the necessity of searchmg foi sites for storage 
works higher up the valley, both m British terntory and m Native States We 
recommend mdeed that this examination should lie undertaken before any 
attempt IS made to work out the Sabarmati pioject in greater detail, as it is 
qmte possible that mvestigation may show that, if suitable arrangements can be 
made with Native States, a scheme of a much more extensive and useful charac- 
ter can be iiroposed 

120 Main river scheme . — The idea of a canal from the nght bank of the 
Main nver, to irrigate the south-eastern portion of the Kaira distnct between 
Thasra and Anand, does not seem to have advaneed much beyond the suggestive 
stage, though a site for the head-works has been proposed by the Executive 
Engineer, neax the pomt where the railway from Anand to Godhia crosses the 
nver If a suitable site could be found a few miles higher up, beyond Rewa 
Kantha territory, it might perhaps also be possible to take off a left bank canal 
into the western Panch Mahals The Mahi nver is not perennial, and monsoon 
imgation only could he provided for , but although the river is a large one, very 
little seems to be known about its discharges The wells in this part of tke 
countiy appear to be very deep, and it may be mferred that irrigation would 
be appreciated if the soil is suitable, but we have seen no leports on this pomt. 
All these matters should be fully mvestigated. 

121 The Neriiidda — The Nerbudda has the best and most unfaihng cold 
weather supply of all the Gujerat rivers, but there appear to have been no 
observations of cold oi hot weather discharges The question of a canal from 
the Nerbudda for imgatmg ^ny part of the Broach district, seems never to 
have been seriously considered We find mdeed that as long ago as 1868 a pro- 
posal was made to the Govemment of India by a Mr Balston to form Jomt 
Stock Companies for the construction of a large canal m Smd and also “of the 
necessary works for irrigating that part of British Gujerat which is situated 
between the riveis Tapti and Mahi, by means of a dam across the Nerbudda, to 
leserve a supply of water, and of collateral high level canals, at a cost roughlv 
estimated at £2,500,000” The writer stated that he had made "a prehmi- 
nary survey of this paif of Gujerat, and collected sufficient data to satisfy 
Mr. Hawk shaw, the eminent engineer, that the proposed work is practicable, and 
woidd be highly beneficial to the provmce and piofitable to its promoters ” These 
quotations contam all the information that was given in legard to this proposal, 
and the conespondence ended when the receipt of the letter had been acknow- 
ledged The question of a Nerbudda Canal does not appear to have ever been con- 
sidered m the Public Works Department , iirobably because it was reahzed that 
all conditions v ere even less favourable than in the case of the Tapti which as 
we shall presently show has been frequently imder consideration The waters 
are tidal for some miles above Bioach, and too brackish for irrigation 
Upstream of the eastern boundary of that district the Nerbudda passes through 
Baioda and Central India States, and if any use is to he made of its water 
it must be drawn off outside British territory, and after imgatmg parts of 
Baioda might peihaps he extended mto Kaira, hut the question does not appear 
to have been investigated in any way. 



122 The Tapti — A project for constructing canals from the Tapti in the 
Surat collectorate was made as long ago as 1857 The general idea was to con- 
struct a dam aci oss the iiver above a rocky barrier near Kurroda, and to take 
off two canals above this, one from the north, and the other from the south banlc ; 
the former to irrigate the Olpad taluka in Suiat, with a possible extension 
across the Kim nver into the Ankleswar taluka of Broach, and the latter to irri- 
gate part of the Bardoa taluka in Surat Both canals, but especially that on 
the south bank, would have been capable of irngatmg part of the Gaekwar’s 
territory These proposals were first submitted to the Government of India in 
1868, when the Government of Bombay recommended sanction for an estimate 
amounting to Bs 9,53,678 for the construction of the dam and the south bank 
canal as an experimental work , on the success of which would depend the con- 
struction of the north bank canal, and the completion of the scheme to the ultimate 
extent contemplated The Government of India were imable to accept this esti- 
mate , and after some correspondence and delav, an estimate for a north bank canal, 
amounting to over 44 lakhs and expected to yield a return of nearly 16 per cent , 
was accepted by the Government of India, and sanctioned by the Secretary of State 
in January 1872 Work on thodam was actually staited a few months later, but 
m the following January orders were given to suspend operations until the detailed 
estimates had been worked out and had received the approval of Government 
Further correspondence ensued. Modified estimates were submitted, and even- 
tually, in 1876, tlie Government decided that the state of the finances would not 
admit of the project being proceeded with, and that it should be postponed to 
a more favourable opportumty A doubt was also expressed as to the esti- 
mates of revenue which were regarded as too sangume In 1883 the Bombay 
Government agam proposed to take up the pioject , but after further corres- 
pondence, the Government of India expressed its inability to hold out any hope 
of its bemg sanctioned as a productive public work Subsequently, m 1893, 
the Bombay Government reconsidered the project with regaid to its suitabiiity 
as a relief work ; but the local officers consulted reported so unfavourably on the 
prospects of the scheme that it was again dropped The objections were mainly 
on the grounds that the staple crop of the district was cotton, which not onlv did 
not leqmre irrigation, but would be injured b v it , that there would be no demand 
for water in the ramy season, and that the small supply availnble m the hot 
weather could not be diverted to perenmal irrigation without injury to the city of 
Surat and its water-supply Notwithstanding the expenences of three successive 
years of drought, these objections were sustamed bv the official witnesses who 
came before us , and we had no evidence of any desue on the part of the land- 
owners or cultivators m Broach or Surat for canal irngation 

123 It may thus be said that the idea of makmg canals from the Tapti 
has been under consideration many tunes duimg the last 46 years , but that on 
each revival of the question it has been viewed with less and less favour by 
the Government of India, and put forward with less and less confidence by the 
Local Government and authorities After considering the whole history of the 
case, and all the evidence that was taken by us m Gujerat, we are of opmion 
that although tlie work cannot be regarded as one of extieme urgency or 
impoitance, it may neveitheless deserve favourable consideration when works of 
more immediate impoitance have been completed The tract which would he 
commanded suffered less from drought than the more northern parts of Gujerat, 
and distress was not very severe even in 1899 In many years the crops suffer 
from an excess of rainfall, and m some jiarts, as m the Olpad taluka, drainage 
works have been constructed or are required to prevent serious water-logging. 
A ^aige and mcreasing piopoition of tlie whole aiea is peculiarly suitable for 
the cultivation of cotton, a ci op which non here in this part of India requiies it n- 
gation 'J'he supply in the Tapti in the hot weather months is too uncertain for 
the irrigation of a considerable area of perennial crops without storage woiks 
Foi all these reasons the protective value to Gujerat of a canal from the Tapti 
w'ould be much less than is often supposed, when regard is paid only to the 
magmtudo of the monsoon supphes which discharge unused into the sea 

124 On the other hand, such protection as would be afforded would probably 
not be vciy costly There is no doubt that all the earlier estimates of the 
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revenue vrliicli these works would yield, varying from 16 to 9 percent, were 
Teiy exaggerated In 1885 tlie sanguine anticipations of earlier years had come 
dovra to a return not exceeding 44 per cent , to be attained only after many 

V eai-s , and now it is certain that an estimate of cost framed nearly thirty years 
ago cannot he accepted without further mquny There aie however reasons 
for supposing that the net revenue on this work may within a reasonable time 
equal the charges for interest, or may at any rate fall so little below them, that 
the permanent charge on the State may he very small. We think it hardly 
safe to rely on much revenue from perennial or even raht crops, or on the aban- 
donment of cotton for iice cultivation We find, however, that a right hank 
canal would command a cultivable area of 296,000 acres, of which about 40,000 
aores are under cotton A canal of the size which has been proposed, and 
without storage woiks, should he capable of irrigating 50,000 acres of nee, which 
would he less than one-fifth of the area commanded. The area which the canal 

Aere* "Would travcrse has already a certain 
Mnndvi tninka 12 oTO Emount of nce Cultivation, as shown in the 

oi^d tainka margm , and, m both Olpad and Ankleswai, 

an appreciaole number of tames have been 
constructed for the assistanoo of that cultivation These would not have been 
made if irngation were not leqmiedto obtain a good nce crop m ordinary years , 
and, as already observed, Mr Molhson has estimated that the existence of tanks 
doubles the value of the produce of nce dunng a senes of years Even when 
aUovvance is made foi the expense of preparing fields for nce, and for the 
difficultv as legaids manure, we do not think it unreasonable to suppose 
that m such a tract an area of 60,000 acres under constant nce cultivation might 
he relied on witlnn ten years of completion ; and that if no higher rate than Ks 6 
per acre can he levied, and a very moderate allowance be made for water-rates on 
perenmal anirabi crops, the work would not he unremunerative even if the capital 
amounted to 60 lakhs It is indeed tnie that no large imgation work m the 
Bombay Piesidency, outside Sind, has ever pioved remimerative ; hut the only 
work of the kmd m Gu 3 erat is the Hathmati Canal in which the supply is very 
nneertam, and which commands an area m which the soil is unsuitable for nce 
In the Eeccan, also, both the soil and the character of the people are unfavourable 
to the extension of nce cultivation We think that aU conditions aie much 
moie favourable in the tract now under consideration But we would strongly 
urge that even here the canal should only he taken into those parts m which an 
extension of nce cultivation may he rehed on , and that it should avoid the 
lowest lying tacts m which nce can now he cultivated without the assistance of 
a canal, and m which there would he a danger of water-logging 

125 Refeience has been made to a proposed canal on the south-hank of the 
Tapti This project has been given up in favour of the north-hank canal , 
partly because the area to he commanded is said to he less exposed to fanune 
than the northern tract , and partly because the area will he much smaller, and 
will therefore yield a smaUei revenue in proportion to the cost of the head-works 
Moreover, much of it is m the Gaekwar’s temtory On the other hand, the cost 
of the canal would he much less, and the soil appears to he better suited for 
lice, so that it IS a question f 01 consideration whether the south-bank canal 
should not he fii’st undertaken But, before either of the schemes is considered, 
detailed sod maps must he prepared, and a careful exammation made of the 
suitability of the soils for irrigation 

126 G-eneral recommend^ihons — The total area that could he protected 
undei the various proposals which Lave been hitherto made for utdizing the 
larger nvci’s in Gujeiat forms, however, hut a small proportion of the total area 
of the piovince, the physical characteristics of which, it is feared, may not prove 
favourable to very extensive inigation schemes The question of ntdizmg the 
v\ atcis of the Sahaimati appeal’s to us to have the first claim to consideration, 

V hether regard he paid to the character of the soil, or to the liabihty of the countiy 
to diought But we do not think that tho project which has been laid before us 
should he undertaken until the question of making a large storage work in one of 
tlio Native States, and of taking the canal off higher up the nver, has been carefully 
considered , and v\ e think that tins should he investigated at once, and that there 
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sliould ‘bo concUiTcntly a furihcv examination of tlic possibilities of iitilizin'^thc 
Mala iivor. Canals from the ISfoilmclda and Tapti appear In us to bo^Iess 
lu’gcntly reqim'cd as a moasurc of protection from I'aminc, and gieat caution 
must be exercised in introducing canal iiTigatiou in the black cotton soil tracts 
of Gnjemt. A Norbudda Canal m black soil could not possibly pay, or be lustiliod 
except for tlio protection of the country in seasons ol oxtrciie drought The 
countiy to be irrigated by the Tapti is not suOTicicntly exposed to scvcic famine 
to justify the execution of the canal for puicly jnotcotivc purposes It should 
bo undertaken only if likely to prove romuncrativo, though not nccessanly highly 
remuncmtivo, foi purjiosos of ricc irrigation on lands not required for the growth 
oi cotton But, as already indicated, the pioposals ivhich liavo been laid before 
us do not cover tho ground , and for the ascertainment of the possibihties of iiri- 
gation in Gujerat a comprehensive examination of the countiy is absolutely 
essential 

127 Subject, however, to the precautions nhich no have recommended, wc 
thmk it possible that a canal fiom tho Tapti can be made which n ill be beneficial 
to the country without imposing any permanent liability on tho State, and wc 
recommend that the matter bo taken up as soon as may be convenient "Wc 
have little mformation as to tho Norliudda, but thcio appeals to bo a wodor field 
for tho utilization of the waters of this river in Baroda tointory thanm Gujerat. 
The possibility of extending any canal that may be made m Baroda into some 
portion of the Kaira district seems, hoivcier, to dcsciio consideration , and an 
examination of tho oountry should be made by Bntish and State Jinginceis 
working m conjunction, so as to utilize the vatcr to tho best adrantnge in all 
Piovinccs and States of mIiicIi any portion could be commanded. It may be 
observed that it is haidly possible to utilize eflcciively the waters of any of tho 
Gujerat rivers without icfcronco to tho interests of Native States, for even the 
Tapti Canal w'ould have to traverse some parts of Baroda Wo reah^o the 
difficulties which this may involve, but wc do not regard them as insuperable 
Every irrigation work should lie designed to benefit as largo an area as can bo 
effectively served by it, without reforonce to toriitorial boundaries , and we think 
that if ^vernniont wall assist Native States m developing irrigation within 
their own boundaries, and wall allow them a fan share on eqmtable terms of the 
benefits of British works which traveiso or derive water from their terntoiics, 
it should not bo impossible to scourc the friendly co-operation of tho Bmbars, 
as has aheady been done on a notable scale in the Punjab 

128 Htver (janges — Before leaving this part; of oui subject wc must call 
attention to tho want of any loliable and continuous rccoixl of the flow m tho 
'Gujerat rivers. When paiticular projects have been imder consideration, casual 
observations appear to have been made of the actual discharges on parhculai 
dates ; but there is nothing to show that these dates wmre the dates of m i n im u m 
discharge, or durmg what periods the discharges varied withm certam maximum 
01 mimmum limits No record has been kept of nver gauges with which observed 
discharges could be correlated We recommend that permanent gauges be 
established at suitable sites on aU tho moie important nvers, and that the 
gauge reading bo recorded at least twice a day whilo tho nver is m flow The 
many railway bndges which cross these nvers wall geneinUy form ideal sites , 
and when theie is any establishment on or near them it should be easy to 
anunge for the maintenance of a gauge recoid at an inconsiderable expense 
The Pubhc Works Department should he made lesponsible foi the mamtenance 
of this record, and for the taking of a few observations of the actual discharge at 
each site eveiy year between the months of October and July, and at different 
stages of the nver, which would be correlated with the gauge readings It is of 
less importance to take discharges dunng the flood season, as long as gauge 
levels are recorded, but an occasional flood discharge would also be of gieat 
value. 

129 Minor imgahon worhs — It is difficult to say what scope there is 
in Gujerat for the construction of minor irngation wor& Tho geneial ques- 
tion of improving the water-supply and affording increased facihties for irriga- 
tion, has not hitherto received much attention , and very few definite proposals 
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liare been laid before us Most of these relate to works which hare been com- 
menced under pressure of famine as relief works, and others are works which can 
only be recommended as a means of employmg rehef labour The works pro- 
posed are generally fairly large tanks, though in such a flat country as Gujerat 
there are not many parts where these can be made with advantage "WTiere 
there are suitable sates commanding lands in which nee cultivation will certainly 
be practised, it seems probable that such works will have a considerable protec- 
tive value , and that they will yield some, if not a full, return on the cost of con- 
struction, as the year m which water would not be m full demand for iice would 
be a rare exception A thorough exammation of the country uith a view to the 
construction of such works would seem advisable It is true that tanks which 
depend on local rainfall are likely to fail in a year of extreme drought, but it 
by no means follows that they will have no protective value. They will, 
like the tanks in the Central Provinces which did such great service during 
the famine vear of 1S96-97, be mvaluable m years of badly distributed rainfall 
One great difficulty, here as elsewhere, is the supposed necessity for taking up 
the submerged land In our Chapter on the Central Provmces we make pro- 
posals for overcoming this di05cultv (paragraph 362). There is said to be a consi- 
derable field m the Kaira district for repairs and improvement of existing tanks 
and the restoration of broken ; and new tanks have been proposed also in 
the Ahmedabad, Panch Mahals, and Surat districts Particular attention should 
be paid to the Pohad taluka of the Panch Mahals which should be thoroughly 
examined It appears probable also that something might be done in the way 
of constructing channels to take off from the nun or rivers for the purpose of 
feeding existing tanks These channels would be of little use for direct irriga- 
tion, as the supply would be very fitful and precanons ; but if they ran even for 
a few hom-s they would be of great service in filling tanks, although no direct 
return could be expected on the cost There are also drams which draw off 
water from upper lands which might with advantage be connected with tanks 
The construction of weirs across rivers hke the Mahi, with rocky beds, has also 
been recommended, so as to impound a certam quantity of water which could 
be lifted and used for irrigation Por the present, however, the most urgent 
work for the Pubhc W orks Department is the repan and improvement of exist- 
ing tanks, to which we have referred in the last section. 

130. Di ains — There is still a great deal to be done in the way of drainage 
works, which may be regarded as really protective, as they result m an extension 
of cultivation although in themselves of httle service in a year of drought We 
think that the construction of drams, kke that of tanks, could m many cases 
he facilitated and, what is of even greater importance, lendered more popular, 
by the adoption of the pohey which is suggested in paragraph 362 a 

(tv) —Private irrigation icorl’S. 

131 Well irrigation — MeUs exist in considerable numbers in Ahmedabad, 
Kaua, Surat, and m small ei numb eis in the Panch Mahak. There are very 
few in Broach, for, as we have aheady shown, well irrigation is not smt^ 
to the rich black soil of that district, and the water in such soil is generally 
brackish Elsewheie they can be worked with profit up to a depth of 40 feet, 
and even up to 50 feet in a year of drought In the garden lands of 
Surat, water is as near as 20 feet from the surfece, and even less in some 
localities , but in other districts it is seldom less than 30 feet, and generally 
more There are large tracts in which water cannot be found , or if found it is 
too brackish for any but tobacco and barley cultivation, or it acts hke glue 
upon the soil Moreover, the nature of the supply seems to be extraordinarily 
capricious m Gujerat In some cases fresh water is obtained by sinking through 
a salt water bearing stratum . in others a well is deepened at the nsk of substi- 
tuting brackish for sweet water The water will sometimes desert a well or 
turn brackish without apparent cause The first year of drought (1899) had 
no very great effect on the water level in wells, though m some cases, especially 
m black soil, the water became too salt for use ; but the subsequent years (ff 
drought very greatly di mi nished the supply We have already referrei 
to the difficulties of irrigating black cotton soils from wells, owing to its I 
ent nature and to the cracks which appear m-diy weather; in 
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ilio fact that tlie Avater-supply is from percolation find not from springs still further 
reduces the area irngahle Qidinarily, a single niot -^yiU irrigate only 2 acres in 
black, and 4 acres m other sod , though these aieas will he trebled in a year of 
fa min e by suhstitutmg fodder and oeieals foi garden ciops, and taking two or 
three crops oft the land The areas m which it is possible to sink wells that can 
be worked with profit, are so hmited that good 3 udges estimate that if every such 
afeam Gujerat were supplied with as rn^ny wells as it could employ, uTespeotive 
of po^, the total area irrigated from them would be at the outside one-tenth 
of the existmg cultivation , and mdeed Mr MoUison applies this proportion 
to the Kair^ district itself, which the best suited to weU-irngation of all the 
Gu 3 eiat distncts The cost of a smgle-wm^ masonry well, 8 to 10 feet in 
diameter, and fiom 40 to |60 feet deep, vanes from Es 600 to Rs 700, 

132 Extemion of well-T>r^'WO‘iwn — In Qu 3 ei’at as elsewhere the extension 
of well-irrigation to |ie healthy must be gradual. Before 1896-97 large numbers 
of efficient wells are said to have stood unused During the recent famme 
an immense number of lyells seem to hfive been constructed, but many of 
them were unlined, and calculated to last one or tw,o seasons only They were 
made at trifling cost, and aeryed then* purpose in some oases sufficiently well 
We recommend strongly, as the first thing to be done, that the people he assisted 
to complete as many pf these wells as may be worth oompletmg, so far at any 
rate ^ may he necessary to give them a reasonable duration. It seems un- 
doubted that the famme has gieatly stimulated the desire for n ell- irrigation, 
and th^t ^at the pipsent moment thp twp gre^t obstaples to its extension arc 
want of cattle and want of money We haye been told that m parts of 
Gu 3 erat the thoroughly solvent cultivator can get money from the lenders at 
6 per cent Where this is the pase there will not bo much mduoement to take 
taJeani from Government But we apprehpnd that the class of cultivators 
which can borrow at this rate must be extremely hmited, especially smee the 
famine, ivhioh, with the subsequent years of drought, has resulted in ^;he geneial 
impovenshment of the people At any rate, if weUs are to be largely e:^nded, 
it IS necessary to get at a class below that which can borrow easily from the 
soioka/i' at 6 per pent , and there is every reason for continuing tp make taJc(fVi> 
available with the utmost freedom, now that it has become popular with the 
people owing to the pressure of famine We have discussed the general ques- 
tion of taham loans elsewhere, and we have now to consider how far the conces- 
sions which we recommend with the object of gettmg loans fi’eely taken, should 
be made available m Gujerat We think that m this province it may be 
advisable to encourage the sinking of ivells by the grant of most of the various 
trial measures recominended , Owing, however, to the apparent uncertainty in 
the life of wells ip some paiTs of the country, greater caution will be reqmred 
than elsewhere in the grant of loans foi very long terms At the same time, 
havmg regard to the appallingly severe effects of famine in Gu 3 erat when it 
does occur, it spems worth the while of Government to incui risk and make 
some sacnface, mth the ob 3 eot of mduomg the people to secure for themselves the 
pioteotion m yeays of drought Avhioh, up to the present, ivells, and wells alone, 
have been found able to give 

133 Necessity for a subsoil wcitei survey — The soil in Gu 3 orat seems 
to bo fiee alike from the rock ivhich m the Deccan, and from the sandy strata 
which in parts of the Indo-Gangetio plain, offer such obstacles to the p'ell- 
sinkers , and it is so easy and cheap to sink a trial pit to the water that not much 
assistance in the v ay of bonng implements is reqmred for the purpose We 
cannot, howevei, but thmk that a systematic examination of the subsoil ivatora 
would throv" hght upon the extraordinary vanations in the nature of the 
bupply to vhich we have alluded There are also many mdications that the 
supplj to wells in Gu 3 ei*at may be rondeied mdependent of the ground ivatcr 
by borings of a moderate depth, and wc think that this is one of the pro- 
A-mces in wluch the special investigations which wo have elsewhere recom- 
mended may be undertaken with advantage. 

134. Stcavi puiujis for tvAyation — In connection vith wcll-in’igation, wo 
umj rcfci to a modem form of enterprise which has been started m Gujerat, lu 
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flic form of irrigationnl ‘;fcam pum|is, of ivliicli at least four liaro heon recently 
erected on the Saliavmafi, and one on the Watrak river. In one ohse a 
landonner has oroefed tno contiifugal punips of 10 and 7^ inches diameter, 
n hioli lift ivator about 25 feet , in another a Company has erected two pumps 
of 15 and 12 inches with a lift of 30 foot, rccciiing fiom the cultivators, as 
payment m kind, one-fourth of a rico crop, and onc-third of n heat or sugarcane 
l’ho^ appear to have experienced moic difficulty from the leakage iii the 
irrigating channels than in workmg the pumps No royalty appeal’s to have been 
hitherto charged. The landomier stated that if he supplied watei to the owUers 
of other lands than Ins oum, a watei -lato of one rupee per acre n ould be 
charged by Government, and that tins had pi eicnted applications A partiler 
in the Company stated that it had permission to irrigate up to 500 acres free of 
charge, but that if it extends its operations special an angements would be made 
This form of enterprise is at present in an oxpenmental stage, but it appeal’s 
to us to be desemng of etei\ encouragement Wo think that the right of 
Government to impose a royalty should he waived altogether for a definite and 
long jieriod, or at any rate that the charge, if made, should bo purely nommal , 
and that the conditions on which such installations aie pemitted should bo 
such as to leave the capifalists ficc to extend thou opCratiohs over as vide a 
field ns possible. 

135 iCcio pi'imtc ianlft — Although the most eligible ^ites fbi small tanks 
have piohably been taken up, thoie must bo loom m Guierat for moio woiks of 
the same type, for the construe! ion of nluch private onteiprisc taust be rehbd 
on. We haic discussed in Chaptoi V the general pnnoiples to be observed 
in encouiaging and assisting private enterprises of this kind, and have only to 
say hero that ive consider the protectiie value of small tanks in Gujerat so ^eat 
as* to justify liboial nssistancic on the part of Goiemment Under the Bombay 
rule the constructors of the tanks would bo exempted from hability to Ah 
enhancement of then assessments on account of improvements, and would 
undertake their fiituio maintenance 

130 Bauds tn Almedahad — Long lines of field hands oi embankments, 
four or five feet m height, arc another useful foim of pm ate iriigation work 
Thoj aie found in the low lying plains of Viramgam in the Ahniedabad district 
aud’in otlioi suitable plains v here the cultii ator' liave mtioduced the system 
The V, ater v hich is held up is used for lace iragation below the hand, and 
after it has been run off the land aboi e is sorni with wheat or gram 

137. Importance of encouraging private xcorks — We have shown how beset 
with difficulties IS the problem of providmg Gujeiat with large irrigation canals 
We fear indeed that, when the possibilities liave been exhaustively mvestigated, 
it mav be found wholly impracticable, oi prohibitively expensive, to protect by 
means of canal irrigation such a percentage of the cultivable lands of the province 
as will confer on it a security in anv wav comparable to that of the Madras delta 
districts or the gi eat canal-irrigated areas of Northern India, and it is evbn 
possible that such in igation n ould, in some pai ts of the country, particularly 
in the black cotton soils, do moie harm than good. We are weU aware that 
irngation woiks of any other class, excepting perhaps wells, cannot be rebed on 
to give protection in such an excojitional succession of dry veara as that which 
commenced with the ternble famme of 189') Nevertheless much may’ be 
effected by the persistent development and improvenient of the existing means 
of piotection — private irrigation works and wells The pioblem of extending 
and improving these, until recently, has hardly been studied, for the ’apprehenkion 
of famme has been too i emote But there appears to be room for gradual 
imprCvemeut on many different hneS The assistance of Government will be 
* required, not only financially, but m orgahiziug and advismg private effort 
'J'hose V ho know the people best, appear tb bfe agrded that little can be expected 
from them when co-operation is necessary, as for instance m the construction 
of new irrigation tanks Tet the long hands which hare been constructed in 
the centie and west of the AJimedabad district piust have been made by the 
lomt efl;orts of many landholders , and We feel t.ertain that Civil and Pubhc 
Works officers, with a cbnnbtion of the ifiiportehce of small works and with a 
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sympatlietio knowledge of the people, would be able to do a great deal in 
enconragmg the development of wells and other private protective works They 
can at least indicate where and how success is possible, and can obtain for the 
people whatever money aid may be needed It may be inquired perhaps why 
the action of Government should be limited m general to the encouragement of 
private effort in smah works of this description, and why such works should not 
be undertaken by Government itself. It must bo recognized that m a rayatwari 
provmce, in which Government takes a portion if not the whole of the rental 
which would go in other provinces to the landowner, a special obliimtion rests 
upon Government to improve its estate in the same way as a prudent landowner 
would improve his We have no desire that Government should evade this 
obhgation. In the case of Government estates m zamindan provinces, we have not 
hesitated to press upon Government the duty of executing, by its own agency, 
improvements of the class which the zammdar might be expected to undertake 
in his private estate But the case of mdividual, particular, and occasional 
Government estates, though m many respects similar, differs in important 
respects from that of a vast province administered on rayatwari prmciples 
In the case of the latter, the part which Government can usefuUy play in the 
management and improvement of the land is necessarily general and remote. 
The rayat, for good or evil, has been given a far more independent status than 
that of a GKivemment tenant m a zamindari province , and he would be the first 
to resent the wholesale mterference and often ignorant meddling of 
Giovernment officials with his httle property for the purpose of improving it 
The narrow limits which exist for the construction of irrigation wells 
by Governmenr agency have been fully set forth in the general chapter 
on Piivate Irrigation Works, and much the same principles must we thmk apply 
to all small works which would benefit a single holding or a small group of 
holdmgs The functions of Government must be limited to providmg the capi- 
tal ; or to enahhng the rayat to procure with the mimmum difficulty the capital 
necessiiry for the execution of the required improvements, to furnishing him 
with the information and expert aid which he is unable to provide for himself to 
suggesting the directions m which improvement may be possible, and generally 
to the organization of pnvate effort Holding these views, therefore, we do not 
recommend that Government should, except in rare and special cases, make 
wells or small tanks, or even hands. But we have proposed that the country 
should be thorouahlv examined as to subsoil water-supply for ■neUs, and 
for suitable sites for tanks and hands The concessions proposed under the 
heading of taJcavi (Chapter VI) are of course designed to enable the people to 
procure the capital which they require, either direct from Government or on 
easier terms from the local capitalists, with whom the people may be able to 
make better bargains when they have the alternative of a resort to Giovernment. 

138- There is one measure which has long been regarded as above all others 
essential for the encouragement of pnvate improvement, namely, what is usually 
termed the exemption of improvements from enhancement of assessment at 
revision of settlement Now not only is this exemption allowed m the 
Presidency of Bombay, as it 18 throughout India, but the exemption has been 
made perpetual , its perpetuity has been declared by law, and by special orders 
of Government, which have been pubbshed with the express obiect of makmg 
known far and wide the pohcy and its motives It might have been expected 
that in Bombay, if anywhere, the full effect of this extremely hberal pohcy 
would have been thoroughly appreciated and understood To our considerable 
surprise, however, we find that this is not the case, and that there is a certam 
amount of misapprehension on the part not only of the rayats, but also m some 
oases of the officials, as to the intentions and practice of ^ Government in this 
matter It is of great importance that any misapprehension of this kind should 
be removed as soon as possible, m whatever way may appear most suitable • 
The question is separately discussed in Chapter V ^I, 180) 

(v),—Fatmne works and programmes. 

139 Works constructed during the famine of 1899-1901 — ^Prom April 
1899 to the end of October 1901, 86^ lakhs had been spent on /amme reh'ef 
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works in Gn 3 erat — 3 laklis on railways, 8 lakhs on roads, 60 lakhs on village 
and District Boaid tanks, and 25 lakhs on irrigation and drainage works. 
Only thrco works of any real impoitanco wore incomplete— the extension of 
the Khan system of canals, the Muwalia tank, and the Godari-Goraj dramage 
channel They should all three be oomplet&l, unless this has already been 
done by the famine labour since employed ith few exceptions the works 
selected were, no doubt, useful woiks , hut we think that, in some instances 
at any rate, the policy adopted of conoentintmg all the labourers in large rehef 
camps prevented the best use bemg made of their labour It apparently led to 
the expenditure of 41 laklis on the Broach tank — a work which we inspected, 
and of which it is difficult to see the utilitv To this policy must also, we 
* think, he attributed the fact that, although for the past three years labour has 
been available in abundance, and although laige sums have been spent on tanks 
in certain localities — often more than was necessary— many of the small tanks 
in Gujerat still remain in a state of grievous disrepair Wo cannot but feel 
that a great opportunity for ropainng them has been lost There are no doubt 
difficulhes of supervision in the case of a large number of small works, which 
the raynUoau si stem mtensilies, but we are not satisfied that they wore 
insuperable 

340 Fossible trngaUon icorlsfor future famines — We have no doubt 
that, in accordance with the recommendations of the recent Pamme Commission, 
the tendency m future will ho to attach far greater importance than formerly to 
Tillage works But, m any case, the fact that m Gujerat small irrigation works 
afford perhaps the only means of employmg famme labour with profit to 
the people and to Government, tcUs u eightily in them favour, and should 
ensure the first place in all future programmes of rehef works to the constiaic* 
tion and repair of small tanks, and of field embankments of the kind refeiTed 
to in paragraph 136 Wliere notliing better can be pinposed, the beds of the 
tanks should he cleared of silt, although the cost will generally be great m 
comparison with the benefit gamed. Dramage works should also have a pro- 
mmont place in the programme Dntil a more thorough examination has been 
made of the countrv, it wiU bo impossible to do more than indicate roughly, 
as we have already done Qiaragraphs 119 to 126), the field that exists for laiger 
irrigation works on which famme labour might be employed 


Section IV —THE DECOAH. 

(i) — Local conditions ; me and value of irrigation. 

141. Demand for irrigation in the Deccan . — The Deccan districts resemble 
those in Gujerat m so far that about 95 per cent, of the cultivation is 
unaided by irrigation, and that in a year of good rainfall the dry crops do as well 
or better without irrigation than with it But there is this great difference that, 
whereas a year of drought is exceptional in Gujerat, it is of very frequent 
occurrence in the Deccan During recent times the Deccan districts have 
been visited by the severe famines of 1876-78, 1896-97, and 1899-1901, with 
considerable scarcity m 3901-02. There was also distres*!, not amounting to 
famine, in 1892 Excluding the Ghat areas the average rainfall is much less 
than in Gujerat, and in ordinary or normal years the cultivation is more 
precarious. Irrigation is therefore much more urgently needed as a protection 
against drought than in Gujerat, and it may be added that there is much loss 
danger of injury to the country by water-logging, not only because it is not 
exposed to floods and can be much more easily drained owing to the natural 
fall in the country, but also owing to an important difference in the culti- 
' vation. We have shown how any extension of irrigation in Gujerat would be 
certainly followed by a great extension of rice cultivation,' which is the only 
crop, besides sugarcane and garden crops, for which irrigation is ordinarily 
required. In the Deccan, however, irrigation is not anotlier word for rice 
omtivation as it is in Gujerat and Madras The Bombay Irrigation Report 
for 1899-1900 shows that of the total area irrigated in that year by first class 
irrigation works (106,000 acres), no less than 64 per cent, was under millets. 
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li per ceni was sugatcafae, neaily 1 per cent, ground nuts, while only 3-6 per 
cent, was nee, the peicentage under wliioh was exactly equalled by that 
under maize In the pievious year the proportion of nee cultivation did not 
exceed 4 3 per cent of the total area irrigated by the works There is no 
evidence of a tendency to extend tlie area of nee cultivation m the tracts 
commanded; but, except in years of very heavy rainfall, water is taken freely 
for wheat and millets, and there is also a marked tendency to extend the 
area under sugarcane and high class crops Maximum areas are usually 
attained on the Goveniment irrigation works in years of drought, in spite of 
the shortness of the supply, the reason being that water is taken for a much 
larger aiea of dry food crops than usual But although the area contracts 
in a wet year, higher class crops are then cultivated , and the revenue earned is ' 
often greater in wet years, or years of small areas, than in years of drought 
when every available drop of water is keenly utilized. During the five dry 
years endmg 1900*01, the irngafed area exceeded that of the previous five wet 
years by nearly 47 per cent , but the net revenues for the two penods were 
practically identical. Irrigation is, therefore, appreciated in the Deccan as a 
means of increasing the value of the produce of the land, as well as for the 
protection that it affords against drought It is true that imgation works 
cannot he made to pay, hut this is due generally to their unavoidably great 
cost, rather than to the unwillingness or inability of the cultivator to pay for 
irrigation , the average water-rate being at the rate of Rs 4*46 per here which 
is much higher than in other provinces 

142. Soils — Black soil prevails in all the Deccan distnets, hut in the 
southern or Carnatic distnets a rich loam is also found The black soil is found 
generally in the river valleys, but it is not so heavy or so retentive of moisture 
as the deeper beds which are found in Southern Gujerat, and Khandesh is the 
only district in which cotton is very extensively cultivated As in Gujerat this 
crop does not require irrigation Rice is extensively cultivated in Dharwar, 
and to a. less extent in Belgaum , but it is not much cultivated in other districts 
There appears to he no reason why nee should not be cultivated successfully in 
the black soil of the Deccan, if an adequate water-supply were available , but 
in those parts in which there are water advantage'*, the people seem to grow 
a large area of dry oiops, which in good years yield an excellent outturn without 
irrigation, and a smaller area of sugarcane and other high class crops In 
years of drought the latter area is curtailed or water is economized and diverted 
to the dry crops This is undoubtedly the system best suited to the Deccan, 
and it IS to be hoped that no attempt will be made to force or encourage the 
extension of rice cultivatioh. 

I ( 

143 Manure — ^The extension of irrigation in the Deccan will, hs in 
Gujerat, involve heavy manunng We had abundant evidence that the people 
recognize this fact, that the value of manure is keenly appreciated, and that no 
one thinks of withholding it from irrigated land. Many new sources are 
gradually being opened In Ahmadnagar safflower is now grown largely 
for od-cake, to meet an ever-iucreasing demand , poudrette is prepared and sold 
by the Mumcipalities of Poona and other large towns, with great^.advantage 
to the Municipal incomes ; and recently fish manure has been impofthd in 
large quantities by rail from the coast districts We have no doubt that the 
supply of manure'wiU keep pace with any possible extensions of irrigation. 

144 Bitera in the Beccam, —The Deccan, like Gujerat, is traversed by 
a number of important rivers, which carry great volumes of water during the 
monsoons, but are dry or nearly dry for the remainder of the year. There is 
this great difference, however, that the Gujerat districts lie near the mouths • 
of the rivers which traverse them, or at the end of their course towards the sea, 
wbile the Deccan distnets are situated near the sources of their rivers in the 
Western Ghats This fact justifies the hope that it may be more possible 

to provide storage works for the Deccan than for Gujerat It may not be 
easy to find suitable sites, even in the Ghats, for such works, which ^ will 
be both difficult and costly ; but any which it may be possible to coh- 
stfuct will be situated in a region of unfaihng rainfall, and yet within a 
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roiibouablo distance of the aioa to be oomiuanded The elTeotive piotectiou of 
any considerable portion of the Uccean against famine is absolutely dependent 
on the construction of such works, ■which u ill in a small and humble way 
perform the functions of the glaciers in tiic distant souices of the snow-fed 
rivers of Northern India, and hold back some portion of the excessive rainfall 
of the monsoons, so as to ensure a small but poiennial supply to the rivers in 
w hose catchments they u ill be placed. 

115. hxlcnt qf area proteoted hij irrigation — The following table will 
giio an idea of the extent to which the nine Deccan districts are at piesent 
protcoted by iriigation fiom all souices The areas are averages for the ten 
years ending 1900-01 — 
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cent In I’oooa 
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Idb Foi eign States — The Deccan distiicts include Kolhapui and a number 
of smaller Native States, in all of which luigation would apparently be as keenly 
appreciated as m the British districts. In futuie schemes for the extension of 
irrigation in the Deccan the requirements of these States should be considered 
as fui as may be practicable In some cases it may be necessary to construct 
reservoirs in, or to cairy the new channels through, some of these States, but it 
IS not thought that this will cause any difficulties which cannot be removed 
by mutual agreement 

{It), — FJaisting State %rrigation loorks 

147 First and second class looi Is. — Tbeie are in the Deccan districts 33 
first class State irrigation works, that is, woiks for which separate capital and 
roienuc accounts arc kept, and which are under the management of the Pubhc 
Works Department. Of these, 8 aie classed as Mapr, and 26 as Minor Works, 
but the distinction is rather an arbitraiy one, depending merely on the 
source from which funds were provided The Minor Works aie of the same 
character as most of the Major Works, and some of the former are moie 
impoitant than some of the lattei Six of the Major Works have been sanc- 
tioned as pioduotive ivorks, but no luigation work in the Bombay Presidency 
outside Sind has fulfilled the conditions of a productive work Two only, 

4 the Nil a Canal and the Mhasvad Tank, have been sanctioned as protec- 
tive work'-, and one of these has proved moie lemunerative than the so-called 
productive woiks The first class woiks may therefoie he oonsideied together, 
without legard to these aibitraiy classifications which have been made merely 
for purposes of account. The second class works aie long established ivorks, 
which, although not constructed originally by Government, aie now under 
Government control They have no capital accounts The Pubhc Works 
Department are responsible foi maintaming them m a proper state of repair. 












but tbe revenue management is in tbe bands of the Collector. The following 
table shows the distribution and the pi-otective value of all irrigation works 
maintamed by the Public Works Department • — 
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j 164,979 

93,829 
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The mimmum and maximum areas shown in the 3rd and 4th columns 
are the aggregates of the minimum and maximum areas for each work 
without refeience to the particular years of occurrence. The totals of these 
columns do not therefore represent the minimum and maximum areas of all 
the works in any one year. 

148. The maximum areas on record are 119,771 and 121,229 acres in the 
years 1897-98 and 1900-01, respectively. The minima during tbe decade are 
62,916 and 69,564 acres in 1892-93 and 1896-96 It will he observed, how- 
ever, that generally the average area is throughout about 60 per cent , and 
the minimum area about 30 per cent, of the maximum recorded It may 
also be noted that, as a general rule, maximum areas have occurred in years of 
drought, which shows that the works may be of great value in such years, and 
do not ordinanly fail, though failuies in a year of drought have occasionally 
occurred. We have before observed that a year of short area may be a year of 
good revenue, owing to the irrigation being confined to the higher class crops, 
and not being required for dry food or fodder crops 

149. Areas on second class worhs — The areas returned as irrigated by 
second class works are practically constant from year to year, for reasons which 
will be explained further on It will be seen that although these works do not 
irrigate on an average more than 120 acres each, the total area under them is 
greater than that irrigated by first class works, so that they are collectively 
of considerable importance They are most numerous in Khandesh, Nasik, 
Belgaum, and Dharwar In the two former distncts they take the form of 
handharas, or weirs, built across the rocky bed of some stream, to divert 
tbe water into side channels These channels cannot command the country at 
any great distance from the banks of the stream, but they nevertheless irngate 
considerable areas, and are often held by several villages. The works are * 
managed by the people with considerable skill, every drop of water in the 
stream being utihzed by means of successive landJiaras, and the channels are, 
when necessary, worked in rotation. The second class works in Belgaum and 
Dharwar consist mainly of tanks. 

160 Prodvcttce value of first class icorKs — The productive value or 
financial position of the first class works has next to be considered. Taking the 33 
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works as a wliolo the results of the working during the ten years ending 
1900-01 are as shown helow — 


A\enige area irrigated annually . 

. . 93,829 

acres. 



Per acre. 


Rs 

Rs. 

Capital cost to end of 1890-91 

. . 2,39,33,422 


„ „ 1900-01 

. 2,66,68,797 

278 60 

Average vvater-rates and land revenue . 

, . 4,18,691 

4 46 

Average total re\onno of all Linds 

5,77,802 

6*16 

„ working expenses 

3,29,667 

3 51 

„ netrc\enno 

2,48,135 

2 65 


151. At the beginning of the decade iirigation had been developed to 
nearly its full extent on almost all the works, and but little expenditure has 
since heen incurred against their capital accounts The average net revenue 
for the u hole period yielded a return of 3 ust 1 percent, on a capital of 248 
lakhs, which is the mean of the caintal outlay at the beginning and end of 
the decade Taking the rate of inteiest at 4 per cent, it may be said that the 
irrigation of 98,829 acres per annum involves a peimanent annual charge on the 
State of Rs. 7,44,000, or at the rate of E.s 7 03 per acre. This lesult is attained 
after levying an average charge on the cultivator of Rs 4 62 per acre, so that 
the true cost of irngatmg an acre may be taken at Rs 12 65, or a little less 
than one-tbird of the value of the crop, u bicb, according to the detailed valua- 
tion in the Rombay Irrigation Reports, may be takeh as averagmg about 
Rs. 42 per acre. 

152. In return for this expenditure the State may rely on the irrigation 
of from 106,000 to 120,000 acies in years of diought, which would reduce 'pro 
tanto the seventy of distress and the cost of falnine relief There is also of 
course an indirect leturn to the State in other ways which must result from any 
increase in the wealth of the country On the other hand, no account has 
been taken of the interest charges incurred while the works were under con- 
struction, and until they bad attained then present stage of development. 

153. Classificattoti of tcorls according to their sources of supply — The 
great cost of irrigation in the Deccan is so striking, and has such an important 
bearing on all proposals for its extension, that we have thought it neces'^ary 
to anahse the figures which have been quoted, in some detail. It has already 
been observed that the recognized classification foi accounts purposes of the'^e 
woiks does not indicate their charactei, but they may for the purpose of our 
inquiry be divided into fire classes as follow — 

Class A , — ^'The Mutha Canals 

Class JB — Canals with ghat-fed stoiage works, or which are in othei 
ways favourably situated the Nira, the Gokak, the 
Lowei Paujhra, the Upper Man, and the Yerla River 
Canals. 

Class C . — Canals without storage works the Krishna, Kadva, Lakh 
and Ojhar, Rewan, Chikli, and Jamda Canals 

Class D — Large rain-fed tanks, the capital cost of which is not less 
than Rs 4,00,000 each. There are four of these, mz , 
the Mhasvad, the Ekruk, the Ashti, and the Maim 

Glass E — Small ram-fed tanks, each costing less than Rs 4,00,000. 

The Mutha Canals really belong to Class B, as they are' fed from Lake 
Rife, a fine ghat fed storage work with a capacity of over 3,200 millions of 
cubic feet But these canals must form a class by themselves In the first 
place, they have been constructed as much for the purpose of the water-supply 
of Poona* and Kirki as for imgation, and the capital cost includes the cost 
of the reservoirs, mains, reserve weirs, and other works connected with the 
water-supply Apart from this, the area irrigated by the water available 
for the purpose is very small, because the cultivation is all of the highest 

K 
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class consisting mainly of sugni’cane, the best and most valuable kinds of 
n-bicli are grown m the neighbourhood of toona. It thus happens that the 
capital cost of these canals works out to the abnormal rate of Rs. 729 per acre, 
and as it represents more than a quarter of the total capital outlay on all 
worksj it is absolutely necessary to consider it separately. 

164. The following table gives details relating to each of these five classes 
of woiks . — 
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165. Claes A The Mntha Canal — The work m Class A is of snob a 
snecial character that no explanation is icquired of the apparently abnormal 
rates shovfn under items (10) to (14). It will bo seen that the uork is morn 
remunerative than those in any other class. It is diQicult to say whether 
better or more financial results would have been attained if the whole of 
the available supplv had been made available for irrigation. The capital 
cost could probably have been considerably reduced, and in any case the 
extensions of area would ba%o resulted m a reduction of all the acreage rates, 
except perhaps that bhonn as item (11)» 

16G OlanTJ Ohat-fed storage tcorls.—Ql the fireworks included m 
Class 13 the Nira Canal is the only one which has a largo storage iho 

remaining' four are comparativelv and tlioir storage is not glmt*fcd; 

but tliev"’ ha^o been included m tin's class as their supplies are mom assured 
than fh^«c of works in CloEscs C to T. The Upper ^lan and STcrla nvor works 
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have been very costly, tbc capital cost per acie being Rs, 286 and Rs 212, 
icspectively, and neither of these two works at piesent pays its woiking 
expenses The Nira Canal, which is the best type of works of this class, has 
cost nearly 57 lakhs which oonesponds to a rate of Es. 174 only per acre of 
aierage inigntion. Its storage work at Bhatgarb, now known as Lake 
Whiting, has a capacity of 5,600 millions of cubic feet. It is one of the finest 
works of its kind lu India, andanork of which any Government might be 
proud. 

167 On referring to the jirecediug table it will be seen that the cost to the 
State per acre iriigated (item 16) has been considerably less in this than in any 
other class. The reason is that the capital cost pei acre (item 10) is much 
less, or, in other v ords, a much larger area can be irrigated with a given 
expenditure, when there is a ghat-fed storage work. It will also be seen, on 
comparing items (7) to (9), that both the minimum and average areas of the 
class bear a higher ratio to the maximum than in any other class except Class A, 
the circumstances in nhicli aio special. The return for the whole class is 
pulled donu by the low average of the water-rates, which appears to be mainly 
due to the system adopted in working the Nira Canal to which we shall 
presently refer. The returns aie also affected by the diversion of water from 
the storage vork on the Gokak Canal to the Gokak Wills, which is referred 
to below (paragraph 176) Allowing foi these accidental causes, the return for 
uorks of tins class uould probably exceed 1 per cent , and the permanent charge 
on the State for eveiy acre of irrigation u ould probably be less than Es. 6 
per annum. It is only by means of works of this class that any considerable 
extension of irrigation m the Deccan will be possible. 

15S. Class C Canals icithoul storage toor/iS. — Class C includes the 
Krishna Canal, which receives a fairly steady supply from the Krishna river 
near the foot of the Ghats, though the area under iriigation could be greatly 
extended if a storage work, for which hitherto no suitable site has been found, 
could be provided This work has cost less than 9 lakhs, and has been very 
successful, the average return amounting to 3'36 pei cent The small Eewan 
Canal has yielded a leturn of nearly 6 per cent Woiks of this class, which 
are handharas on a large scale, aie comparatively mexpensive, as weu^ can be 
easily and cheaply built on the rocky beds of the Deccan rivers. But they are 
of little protectne or pioduotive value, however small their cost, if the 
supply IS liable to constant failure and interruption. Against the successful 
works ]ust named, may be placed the Kadva, the Pravam nver (Lakh and 
Ojbar Canals), and the Jamda Canal works, all of which are of very little value 
without storage works and have failed to pay even their working expenses 
We do not think that there is much room for successful works of this class on 
a laige scale in the Deccan ; and the general results attamed show that, although 
the absolute cost of such canals is comparatively low, the rates of capital cost 
and of u orking expenses per acre brought under irrigation, are likely to be very 
high owmg to the great uncertamty of the supply. 

159. Classes D and E Bain~fed tanLs — We have next to consider the case 
of lain-fed tanks situated outside the Ghats, of which there aie twenty examples 
oonstiucted at a cost of over 6S lakhs of rupees. Wany more works of this 
class have been proposed, oi actually commenced, as famme relief works, so 
that it IS of great importance to consider the results attained on them We 
would, m the first place, remark that costly as these works undoubtedly are, 
and uncertain as their action may be m a particular vear, they have neverthe- 
less a protective value u hich is not to be despised. ParLcular tanks may fail 
in seasons of great drought, but they do not all do so, and m such yeais many 
of them irrigate their maximum areas. Three of the four large tanks in 
Class D irrigated them maximum areas in 1900-01, and the fourth irrigated its 
maximum m the previous year Several of the smaller tanks attained their 
maximum in the famme years 1896-98 Apart, however, from their value m 
years of gi eat drought, they aie also of great utility in years of badly distributed 
lainfaU, and undoubtedly stiengthen the position of the cultivator In many 
places they also have an indirect value in mamtainmg the spring level in the wells 
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' 160. Large gnd small ianics — Wo Imve divided tliGso rain-fed tanks into 
two classes according to size Many of our witnesses expressed tbe opinion 
that^small tanks had little or no protective value, owing to their small catch- 
ment aieas The figures in the preceding table do not, however, appear to 
support the view that largo tanks have a greater piotecli\e value, in relation 
to their cost, than small ones, or that they aic loss unremunerative works. 
Whether regaid be paid to the aioas rocoided, to the latio of the average to the 
minimum and maximum rccoidcd areas, to the capital cost per acre irrigated, 
to the working expenses, or to the actual cost to the State of each acre irrigated, 
the advantage is all on the side of the smaller tanks. The advantage would 
have been all the greater if the dividing line bad been drawn a little lower 
down , for the most unremunerative of all the tanks in Class E is the largest 
of them, the Bhatodi, which cost Us 3,79,707, while the woiking expenses 
exceed the gross revenue by Us. 1.836. On the other hand, the figures for 
Class D have been unfavourably affected by the fact that a considerable 
portion of the supply of one of the largest tanks in that class, the Ekruk, is 
reserved for the water-supply of Sholapur. It is diflicult to say what allowance 
should be made for this, but it appears doubtful whether any reasonable 
allowance wmuld give Class U the advantage. We do not claim that the 
figures are conclusive in favour of the smaller tanks The capital outlay 
shown against some of these may possibly have been lucuired on restoration of 
old W'oiks, and not on original construction. One of the best of them receives a 
supply from the Mutha Canal , and many of the most remunerative small 
tanks are m the Dharwar district, m which conditions aro more favourable for 
such works than in the northern districts. The figures, nevertheless, indicate 
that if Government wished to spend, say, a croie of rupees on ram-fed tanks, 
it would be better to make, say, fifty small tanks at some distance from each 
other, than five largo tanks like the Mhasvod, w Inch cost ovei 20 lakhs. 
Large tanks which can be made to hold two or tliiee years’ supply are of 
couise less likely to fail in yoais of drought than other tanks of any size 
which irrigate annually as large an area as they can, but the cost per acre 
annually irrigated is very much greater A tauk with a very large catch- 
ment aioa is hkely to receive a higher proportion of its full supply in a year of 
drought, than one w'lth a catchment area one-tenth the size, but not a higher 
proportion than ten such small tanks would receive. We advocate the con- 
struction of storage works of the lorge'^t possible capacity, wherever smtable 
sites for them can be found m the zone of unfailing and torrential rams, or 
when they can be fed from a river or canal , but we think that the advantages 
of large tanks in the legion of uncertain rainfall have been over-rated. We 
have had abundant evidence in other provinces of the collective value of 
numbers of small tanks, but w'e need not go outside the Eeccan for such 
evidence. We have only to point to the results attained on the second class 
works, which irrigate annually a larger area than all the first class works 
put together. 

IGl. Prosjjeclive ^mprovement tn financial results of toorjes, — In our 
attempt to determme the true financial position of different classes of works, 
considered with reference to the character of the source of supply, we have 
taken the average results during the decade ending 1900-01 because the 
figures show that, in spite of an mcrease of nearly 47 per cent, in the area 
irrigated in thejatter half of the period as compared with the former half, 
the net revenue reahzed in the two quinquennia were praetically identical. 
We have little doubt, however, that the great expansion of the irrigated area, 
which has occurred during the last five years of drought, will result m a perma- 
nent improvement in the financial position of these works, and that, as the 
advantages of irrigation are more widely understood, the average area under 
iirigation will approach nearer and nearer to the maximum. On this account 
the future financial prospects are probably more favourable than is indicated by 
our statements of the results attained durmg the past ten years, but when 
every allowance is made for this, and for possible impiovementsin the adminis- 
tration of the canals, we do not think that they will ever prove remunei’ative 
in a financial sense, or that they can be expected as a whole to return more 
than 2 per cent, on the capital cost. 
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162. Financial results on second class works — As regards second class works 
(paragraph 147), it is found that the avciage revenue ei edited to them amounts to 
Ks. 4,13,489 per annum, while the aveiage expenditure on maintenanee and 
eolloction fees amounts to Rs 1,87,119, oi 42 2 per cent At least 99 per cent, 
of the revenue credited to these woihs is indirect, that is, it is a certain share of 
the fixed consolidated land revenue assessment, and it shows very little varia- 
tion from year to year. It is subject to lemission on account of failure of the 
woiks, hut otherwise it is payable whether water is taken or not. This accounts 
for the small variations in the areas leturned as irrigated by these works 

163. Frotectwe and productive working of canals — Several questions con- 
nected with the working of the first class irrigation woiks have been brouo-ht to 
our notice, on which wo desire to offer a few remarks The first of these^is the 
difference in the administration of those classed as productive and protective 
It IS the practice in Bombay to manage the two works classed as protective 
•—the Nira Canal and the Mhasvad tank, — on what are called protective 
principles; that is, less with a view' to commercial piofit than to the protec- 
tion of as large an area as possible in the event of a drought occurring. 
Thus it is the custom to restrict, in the beginning of the year, the area that 
may bo put under sugar-cane and other high class ciops , *in the apprehen- 
sion that the rainfall may prove deficient, and that theie will be a strong 
demand for water in the following cold weather for dry food crops which 
it will not be possible to meet without such restriction If there is a normal 
rainfall, the area under high class crops is therefore much less than it would 
otherwise have been, or might have been, and a great deal of canal revenue is 
lost. If the rains fail there is less, if any, loss of revenue , as the water held in 
reserve is utilized to great advantage in protecting a large area of dry crops. 
On works which have been classed as productive, this system is not observed , the 
idea being that, as they have not been sanctioned avowedly for purposes of pro- 
tection, water should be disposed of to the 
best advantage, or, as it is called, on com- 
mercial principles, so as to bring in as 
great a lovenue as possible without regard 
to the possibility of drought The differ- 
ence is shown by the table in margin, 
showing the average percentages of 
sugar-cane and 8 months’ crops on the two 
protective works, and on those other 
works which have a fairly assured supply. 
The rates foi sugar-cane vary from Rs 10 

to Rs. 60, and foi 8 months’ crops fiomRs 4 to Rs 8, w'hile those for other crops 
vary from 12 annas to Rs 3 ; so that the percentage of high class crops very 
matenally affects the financial results attained. 

164. Advantages of worlinq on productive principle — The first point that 
occuis to us IS that, if the protective system of working has any advantages, it 
should be applied to all works alike, irrespective of the fund from which the 
cost of construction has been met "Wo are, however, disposed to doubt 
whether the system has any real advantages, even from a protective point of 
view. The mere extension of the area under food crops in a year of famine 
IS, in the Deccan, no longer a matter of the first importance, as it wns in 
1877-78 There is no longer any difficulty in getting food grains mto the 
province in years of drought "What is really wanted is remunerative agricultural 
employment for the people , and as long as this can be found for them by 
means of irrigation works, it is a matter of little importance whether they 
aie employed in the cultivation of food crops, oi of such a crop as cotton or 
sugar-cane which can be exchanged for food. If the cultivation of an acre of 
sugar-cane-will affoid employment, directly or indiiectly, for ten times as many 
people as an acie oi guar or hagn, there is no paiticulai advantage, even in a 
famine year, in saonficing the acre of cane for the sake of the ten acres of 
millet , and in a year of ordinary rainfall the acre of cane is lost to the 
country, and the profit that might bo denved from ungating it, is lost to the 
State If the wealth of the community is to be increased to the full extent 
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work skould bo debited only with its fair sbaro of oslablishraent ebarges, and 
there appears to be no real difficulty m the way of a modiGcation of the present 
system. 

169. Transfer of small ianlcs to the second class — We bare already observed 
that water-rates aio not charged on the second class works, the cultivators on 
which pay a consolidated dry and wet canal revenue ussesbraont, which has been 
fixed with reference to the \vatcr advantages We think that, when opportunity 
offers, many of the smaller tanks in the first class might, witli advantage, be 
transferred to the second class, a suitable addition being made to the feed 
assessment, and watei-iates being abolished AYo do not know whether' it 
would bo possible to do this before the next revision of the settlements, but 
there are advantages in tins system, wlucli is almost umveraal in kladras, 
where the iiiigation arrangements have become as it wore crystallized by long 
usage We do not recommend it on tho largei or newer works, where the 
system of water-rates must continue for many yeais to come, especially if 
improvements and extensions are proposed , but the transfer of tho revenue 
management of these small tanks from the Public Works to tlie Cml Depart- 
ment, and the substitution of a fixed assessment for the present water-rates, 
would probably result in a reduction of expenditure, and would leave the 
people freer to manage and develop the irrigation from their tanks without 
official interference. 

170 Small irnyation worls. — In addition to the small works of the second 
class there are, as in Gu]erat, a number of still smaller works for which no 
revenue accounts are maintained. These works irrigate annually an area of 
about 125,000 acias. They consist partly of small tanks and partly of 
handharas oi other works for utilizing the wateis of streams. They are for the 
most part old works which arc oidinarily repan ed by tho people and the area 
irrigated by them is not included in the leturns of areas irrigated by Govern- 
ment woiks ; but, as in tbe case of the Gu 3 erat tanks, Government recognizes 
its responsibility with respect to impiovements and special repairs We gather 
that there is probably not much scope for the extension of very simple works 
of this kind, but the importance of utilizing cveiy opportunity for increasing 
their number should not bo lost sight of 1 


— Scope for further extensions of State irrigation works 

I7l Irrigation works from ghat~fed rivers — -It has already been remarked 
that the first line of protection in the Deccan must be sought for in a system 
of canals depending for their supplies on laige storage works which will be 
filled from livers whose sources are in the Western Ghats, where the monsoon 
rainfall is unfailing even m a year of drought In such a year it is only works 
of this class which can be thoroughly relied on as a means of protection, and we 
have shown (paragraph 167) that, although unavoidably costly, they dre 
likely to prove m a series of years the least unremunerative of any woiks that 
can be proposed Ghat-fed rivers are fortunately numerous in the Deccan. 
There are the Pan]hra in West Khandesh; the Girna and its tributaries in 
North Nasik , the Godavaii and its t" .nos ir J Nasik and Ahmadnagar ; 
the Bhima with its tnbutane^ , the Mutha, Mula, and Nira in Poona ; the 
Erishna m Satara; the Ghatprabha with its tributaues in Belgaum; and the 
Malprabha m Dhaiwar, and canals supplied from some of these could be 
extended into the remoter and less favoured districts of Sholapur and Bijapur. 
The ahgnment of canals from these iivers, so as to command considerable areas 
which are greatly in need of protection, does not appear to present insuperable 
difficulties, except possibly m the case of the Knshna The real difficulty liea 
in obtaining suitable sites for storage works We find that the courses of most 
of these rivers have been exammed for sites at different times , and that many 
sites have been suggested and subsequently condemned as unsuitable, or as 
involving works the cost of which has been regarded as prohibitive. We 
fully recognize the great difficulties in obtainmg suitable sites for large storage 
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\AOiT\a It IS by some supjioscd that a ccrrnin pcrcontsirc of all the rainfall 
U\nt occurs ovei a given catchment area can, by the construction of euit- 
ablc vorIvP, bo utilircd for irng.afion, and evtiaordnmry statements bavo 
been put forward a-s to the millions of acics that could be protected by the 
rainfall that occurs annually in tlic "Western Ghats, and ottioi catobmont 
aicas, ns if this could all bo imjioundcd and prcionted from rimninir uselessly 
to the sea The practical difliculties in impoundin'; immense volumes of 
water are seldom considered The irrigation of only 100,000 acres or, say, 150 
square miles, requires a aolume of from ton (o twenty thousand million cubic 
feet, or .1 rosenoir ton miles long, a mile wide, and fifty feet deep, e have 
nlreadv referred to the combination of faaourablo conditions which must bo 
socilrcd before a larire storage work can bo constructed in the area of the 
Ghats Por the ncccss-irih lofts dam, sound foundations, and suitable 
materials within a reasonable distance are essential, arrangements must be 
made for passin" otT fiood waters during c\ clonic storms , and, in many other- 
wise excellent sites, tins ma\ entail an enormous expenditure, the constiuc- 
tion of the work may nnohe the submergento of nian\ thousand acies of the 
most fertile lands, oi the rcmoial of wliolo ullages and towns, and, finally, a 
pi actieablc alignment must bo found for a ebnnncl from Ibo icserioir to the 
area which it is propo-^ed to command. .Main of these difficulties could 
no doubt be disposed of if no regard were jiaid to the cost; but this at least 
would not bo a jtraetical iiolicy. "Wo bolioie, therefore, that tbcie may 
be large catcluucnt areas the rainfall on winch cannot bo impounded and 
nlilired for protectne purposes at any reasonable cost. But we do not 
tlunb that there has been such a sj sternal ic and exbaustnc exaraination 
of flic difTorcnt catebinent basins in tlic Ghats as to picclucle the possibi- 
ht\ of eonstriictim; niany irngafiou works m the Deccan, the pioteotne and ^ 
]ircducti\o aaluo of wliicli will not compare imfarourably with tliat of the Kira 
Cii al Tile examinations wbioh bate licen made of particular sites appear to 
bn\e been of a more or Ic^s spncsmodic cbnraclei, due to the interest or 
enthusiasm displaj cd in the matter b\ iiidn .dual ofTieors, rather tbau as part 
of a detined .ind s\stomatic policy of exploiting to the utmost the water 
resources of the Giiat® The reason for this is not far to seek It has been 
proved bciond all question that irncafion works in the Deccan cannot be made 
to pa'i , and the financial prosjiects of all proiccts that have been pioposed bare 
betn so unpromising is lo discourage both the Bombay ofiiocrs and the Bombay 
Government from per-cvcring in costlv investigations of sebemes the ultimate 
Kqection of which appeared more than piobablc, at anv rate as long as money 
was required for projects of a more promising character m other paits of the 
couutrv. But wc doubt not that if the protection of the Deccan bo given a 
foremost place m the future irrigation policy of Govoinmont, subiect to what- 
ever limitation of cost may appear to be reasonablo, and if monev be found 
for the cost of survevs, future investigations \m 11 be undci taken with better 
luart by all concerned, and will be earned on systematically and continuouslir, 
until either a satisfactory piogrammc of new woiks has been prepaied, 
or it has been coiulusivch proved that such woiks arc not practical 1\ feasible 
within the limits of cost proposed Soon after leaving Bombay we foi warded 
to the Government of India an ad tu(cum recommendation that no time should 
be lost in commencing a thorough and systematic liydrograpluc and bvdiological 
survey of all the catchment areas m the Ghats, and an examination of all 
possible sites for storage w oiks , and w e desire now' to state that w e consider the 
continuous prosecution of this suivoy a matter of the very highest importance 

172 Frojiosals ioliich have been stigae’sfed — Vaiious proposals or sugges- 
tions for canals with gliat-fcd storage works have been brought to oui notice, 
a list of which is given below. Tlic works have been placed provisionally in 
the Older in which it seems to us desirable that they should betaken up, 
bavingregaid to the progress already made in their propaiation, to the compa- 
rativ'e urgency of the need foi protection in diffcient distiiets, and to the 
importance of distributing piotection as fanly' as possible between different 
paits of the countiy The actual order of prosecution will, ho wevei, depend 
on the course and results of the geneial bydiograplucal survey of the Ghats 
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Y its fan- share of establishment charges, and 

sjstem.^^^ difficulty m the way of a modification of the^esent 

169. Trmsf er of small tanks to the second class —We have already observed 
that water-rates are not charged on the second doss works', the cultivators on 
which pay a consolidated dry and wet canal revenue assessment, which has been 
fixed with reference to the water advantages We think that, when opportunity 
offers many of the smaller tanks in the first class might, with advantage, be 
transferred to the second class, a suitable addition being made to the fixed 
assessment, and watei-iaies being abolished We do not know whether* it 
would be possible to do this before the next revision of the settlements but 
there are advantages in tins system, which is almost umversal in Madras, 
where the iiiigation arrangements have become as it were crystallized by lon<' 
usage We do not recommend it on the larger or newer works, where the 
system of water-rates must continue for many yeais to come, especially if 
improvements and extensions are pioposed , but the transfer of the revenue 
management of these small tanks from the Public Works to the 0ml Depart- 
ment, and the substitution of a fixed assessment for the present water-rates, 
would probably result in a reduction of expenditure, and would leave the 
people fleer to manage and develop the irngation from their tanks without 
official interference. 

170. Small irrigation loorhs. — In addition to the small works of the second 

class there are, as in Gu]Qiat, a number of still smaller works for which no 
revenue accounts are maintained. These works irrigate annually an area of 
about 125,000 aerns. They consist partly of small tanks and partly of 
handharas or other works for utihzing the watem of streams They are for the 
most pait old works which are oidinarily repaiied by the people and the area 
irrigated by them is not included in the returns of areas imgated by Govern- 
ment works ; but, as in the case of the 60301 at tanks. Government recognizes 
its responsibility with respect to improvements and special repairs. We gather 
that there is probably not much scope for the extension of very simple works 
of this kind, but the importance of utilizing every oppoitunity for increasing 
their number should not bo lost sight of. ! 


{ill). — Scope for further extensions of State irrigation works 

171 Irrigation works from ghat fed rivers — It has already been remarked 
that the first line of protection in the Deccan must be sought for in n system 
of canals depending for their supplies on large storage works which will be 
filled from rivers whose sources are in the Western Glints, where the monsoon 
rainfall is unfailing even in a year of drought. In such a year it is only works 
of this class which can be thoroughly relied on as a means of protection, and we 
have shown (paragraph 167) that, although unavoidably costly, they are 
likely to prove in a series of years the least unremunerative of any works that 
can be proposed Ghat-fed rivers are fortunately numerous in the Deccan. 
There are the Panjhra in West Khandesh; the Girna and its tributaries in 
North Nasik , the Godavari and its t" .ries 11 ’ Nasik and Ahmadnagar; 

the Bhima with its tnbutanes , the Mutha, Mula, and N,ira in Poona , the 
Krishna m Satara; the Ghatpiabha with its tributaries in Belgaum; and the 
Malprabha m Dharwar, and canals supplied from some of these could be 
extended into the remoter and less favoured districts of Sholapur and Bijapur. 
The alignment of canals from these livers, so as £0 command considerable areM 
which are greatly m need of piotection, does not appear to present insu^rable 
difficulties, except possibly in the case of the Krishna The real difficulty liea 
in obtainmg suitable sites for storage works We find that the 
of these rivers have been exammed for sites at different times , and that many 
sites have been suggested and subsequently condemn^ as unsuitable, or w 
involving works Se cost of which has been regard^ as prohibitive. We 
fully recognize the great difficulties in obtaimng smtable sites for large storage 
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works It is by some supposed that a certntn percentage of all the rainfall 
that occurs over a given catchment area can, hy the construction of suit- 
able woiks, he utilized for mrigation, and estiaordmary statements have 
been put forward as to the millions of acies that could he protected hy the 
rainfall that occurs annually in the Western Ghats, and othei catchment 
areas, as if this could all be impounded and prevented from running uselessly 
to the sea The practical difficulties in impounding immense volumes of 
water are seldom considered The irrigation of only 100,000 acres or, say, 150 
squaie miles, requires a volume of from ten to twenty thousand million cubic 
feet, or a reservoir ten miles long, a mile wide, and fifty feet deep. We have 
already referred to the comhiuation of favourable conditions which must be 
secilred before a large storage work can be constructed in the area of the 
Ghats Por the necessarilv lofty dam, sound foundations, and smtahle 
materials within a reasonable distance are essential , airangements must be 
made for passing off flood waters during cyclonic storms , and, in many other- 
wise excellent sites, this may entad an enormous expenditure, the constiuc- 
tion of the work may involve the submeigence of many thousand acies of the 
most fertile lands, oi the removal of whole villages and towns , and, finally, a 
piacticahle alignment must be found for a channel from the reservoir to the 
area which it is proposed to command. Many of these difficulties could 
no doubt he disposed of if no regard were paid to the cost ; but this at least 
would not be a practical pohcy. We believe, therefore, that there may 
be large catchment areas the rainfall on which cannot he impounded and 
utihzed for protective purposes at any leasonahle cost. But we do not 
think that there has been such a systematic and exhaustive examination 
of the different catchment hasins m the Ghats as to preclude the possibi- 
lity of constructing many irrigation woiks in the Deccan, the protective and ^ 
productive value of which wnll not compare unfavourahly with that of the Nira 
Caj al The examinations which have been made of particular sites appear to 
hare been of a more or less spasmodic character, due to the interest or 
enthusiasm displayed in the matter by individual officers, rather than as part 
of a defined and systematic policy of exploiting to the utmost the water 
resources of the Ghats The reason for this is not far to seek It has been 
proved beyond all question that irrigation works m the Deccan cannot he made 
to pay , and the financial prospects of all projects that have been pioposed have 
been so unpiomising as to discourage both the Bombay officers and the Bombay 
Government from persevering m costly investigations of schemes the ultimate 
lejeetion of which appeared more than probable, at any rate as Jong as money 
was required for projects of a more promising character in other parts of the 
country But we doubt not that if the protection of the Deccan be given a 
foremost place m the future irrigation policy of Government, subject to what- 
ever limitation of cost may appear to be reasonable, and if money be found 
for the cost of surveys, future investigations will be nndeitaken with better 
heart by all concerned, and will be cairied on systematically and continuouslv, 
until either a satisfactoiy programme of new woiks has been prepared, 

01 it has been conclusively proved that such works are not practically feasible 
within the limits of cost proposed Soon after leaving Bombay we forwarded 
to the Government of India an ad interim recommendation that no time should 
be lost in commencmg a thorough and systematic hydrographic and hydrological 
survey of all the catchment areas in the Ghats, and an examination of all 
possible sites for storage works , and we desire now to state that we consider the 
^ continuous prosecution of this survey a matter of the very highest importance 


172 Froposala which have been suggested — 'Various proposals or sugges- 
tions for canals with ghat-fed storage works have been brought to our notice, 
a list of which is given below The works have been placed provisionally in 
the order in which it seems to us desirable that they should be taken up, 
having regard to the progress already made in their preparation, to the compa- 
rative urgency of the need for protection m diffeient districts, and to the 
impoitance of distributing protection as faiily as possible between different 
parts of the country. The actual order of prosecution will, however, depend 
on the course and results of the general hydrographical survey of the Ghats 

h 



which we have Jiroposed, and on many other considerations ; and wo do not 
desire to make any definite recommendations on this point. 
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173. The Maladem and Ohanlcapur projeots , — An estimate for theMaladevi 
reservoir had been prepared before we visited this Presidency, and the papers 
and plans, which were moie complete than those of other projects, were closely 
examined by us, as they may be regarded as a type of the class of works 
required in the Deccan "W e proposed some modifications in the design, 
mainly with the object of increasing, the storage , and the estimate will after 
revision m accordance with these proposals be submitted to the Government 
of India. The work will give an annual supply to two existmg canals, which 
now irrigate between four and five thousand acres annually, but the supply of 
which 18 very precarious, and the gross revenue hardly sufficient to cover the 
woiMng expenses. It will also provide for an extension of irrigation. The total 
area to be irrigated by the project, including present irrigation, may be estimated 
at 21,600 acres in ordinary years, which will probably be increased to over 
30,000 acres in years of drought The total capital cost of the entire project 
will probably amount to about 60 lakhs , of which, however, 11^ lakhs have 
already been expended on existmg works, or on work which has been earned out 
by famine labour. The soil in the tract to be commanded appears to be very 
suitable for irrigation , and there can be no doubt as to the great protective 
value of the work in the heart of a district so hable to famine as Ahmadnagar 
There is every reason to believe that the work will ultimately yield a net 
revenue equivalent to a return of over 2 per cent, on the total capital cost , and 
in view of the expenditure already incurred, and of the small protective value of 
the existing works owing to the uncertainty of the supply, itnppears very 
desirable to commence and complete this work as early as possible. 

174). The Ohankapur project has also been estimated in full detail, 
and the estimate has been forwarded to the Government of India for sanction 
sinoe we left the Deccan. It will protect and improve 1,760 acres of existmg 
irrigation, and provide for 9,618 acres of new irrigation, at an estimated 
capital cost of Rs. 13,22,622 The project will form a useful protective work 
at a moderate cost, and appears hkely to yield a return of over 2 per cent, on 
Jibje capital outlay, 
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176. The Golal extension project, — The Gokak extension scheme, or second 
section of the Gokak Canal, has mucli to recommend it Government appears 
to he under an obligation to increase the storage capacity above the Dbupdal 
Tveir, or head of the present Gokak Canal, for the purpose of meeting the require- 
ments of the Company owning the Gokak Mills It is desirable, therefore, 
to consider the whole question of storage works on the Ghatprabha and 
its tributaries, so as to provide not only for the requirements of the mills, but for 
all possible extensions of irrigation The plans show tliat a very large area 
could be brought under command in Belgaum, in the Mudhol and Jamkhandi 
States, and also in the Bagalkot Taluk of the Bijapur district, if only sufficient 
storage can be obtamed. Three or four sites have been proposed ; and though 
objections may be made to each, they do not appear in any case to be insuper- 
able. In order to permit an extension of irrigation to Bijapur, which should 
certamly be aimed at, it is considered necessary to provide an additional 
storage of 8,600 million cubic feet , and after allowing for loss by evaporation 
and the supply to be given to the miUs, there will remain 6,600 million cubic 
feet available for an extension of irrigation, enough perhaps for an area 
of 67,000 acres. The reqmred storage can apparently be obtamed, but 
present estimates of the cost, which place it at Rs. 83,00,000, cannot be 
accepted until proposals have been worked out m greater detail. Our evidence 
shows, however, that the cultivation throughout the whole area of the tract 
that may be commanded is very precarious, and that the canal will have a great 
protective value ; while ,it is probable that there will be a strong and regular 
demand for irrigation in both seasons, so that a considerable net revenue may 
be anticipated It is noteworthy that monsoon crops on the existmg Gokak 
Canal form 32 per cent of the total irrigated area — a percentage which is 
not approached hy any other irrigation work in the Deccan It is even 
thought by the local officers that the canal, part of which has already been 
constructed, might be advantageously extended for some miles and opened as a 
canal only, before the completion of the proposed new storage works on 
which they must depend for their raht supply , and that the whole scheme can 
thus be carried out in sections, each of which can be brought into operation as 
completed On the whole, the project appears to be one of the most promising, 
and one of the most important as a means of protection, of all those which 
have been considered by the Commission , and it is recommended that detailed 
plans and estimates should be worked out as soon as possible 

176 The existing Gokak Canal, or as it is called the first section, is classed 
as a provincial work, and is the only provincial irrigation work in the Bombay 
Presidency It was provincialized many years ago, in consequence of certam 
rather indefimte obligations which had been Undertaken by the Local Govern- 
ment in regard to the Gokak Mills , obhgations which have rendered it neces- 
sary to abandon or hold m abeyance the extension of the canal known as 
the second section, on which a capital expenditure of Rs l,90,284i has been 
incuiTed. The mills aie at present entitled to a supply of 68 cusecs throughout 
the year, which may be increased ultimately to 136 cusecs as a maximum , but 
this cannot be given m certain seasons of the year until the storage has been 
increased. The water supplied to the mills passes through a fall of about 180 
feet, and cannot thereafter be used for irrigation purposes, as command of the 
country IS lost This does not matter during six months in the year when there 
is plenty of water to spare , but we find that the obligation to supply 136 
cusecs during the lemainder of the year, is likely to affect the protective value 
of any proposed extension in a very lemaikable manner, and to an extent far 
greater than might be supposed from the actual quantity of water to be sup- 
phed. This wiU not indeed be the case if new storage works can be provided, 
with a capacity considerably in excess of the requirements of the area that can 
be brought under command , but our information leads us to doubt whether 
this wdl be possible. It appears not improbable that it may eventually he 
advantageous to obtam a release from this obligation, by providing the Com- 
pany with engine power for use during the dry season, and also paymg the 
cost of workmg The expenditure thus involved wiU not be balanced by the 
increase m irrigation revenue that will ensue ; hut the difference would pro- 
bably he not too high a sum to pay for the sake of the larger area which will 
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he cultivated aud protected We Lave examined tlie position witt some 
attention ; and altliougli vre cannot go into further detail here, we think that 
there are good grounds for believing that the protective value of any exten- 
sions of the Gokak Canal that may he proposed, could be immensely increased 
at a comparatively moderate net cost to Government, if, by some arrangement 
of tins kind, a release from or modification of the present obligations to the 
Company, in regard to the dry weather supplv, could be obtained. The question 
at any rate will deserve attention when proposals for the extension aie under 
consideration 

177 Gajaum or Nira S.tght BanTt Canal project — Little was known 
at the time of our visit about the Gajauni reservoir which it had been pio- 
posed to construct north of Lake Whiting, or m the adjoining valley, and 
which appears to have been surveyed many years ago, although the plans could 
not be found. W e have, however, received and considered a preliminary report 
by Mr. Beale on the result of surveys in connection with this project, which, 
in accordance with our recommendation, he has been conducting since we left 
the Deccan. In one respect this report is very satisfactory, as it indicates 
that there are greater possibilities of storage in the basin of the Nira river 
than we anticipated , and indeed that the capacitv of any irngation works 
which mav be proposed, is more likely to be limited by the area that can bo 
commanded, or that will take iriigation in any but the driest years, than by the 
run-off or yield of the catcliment area. Mr Beale recommends a project for 
storing about 8,000 million cubic feet on the Gajauni nver, which it is esti- 
mated will irrigate over 60,000 acres, by means of a canal, to take off from 
the nght bank of the Nira nver, tiaversing the Phaltan State and entering 
the Malsiras taluka of Sholapur. The capital cost is estimated at about 109 
lakhs, which is nearly double that of the Nira Left Bank Canal, but it will 
protect a larger area If it is proposed to construct this woik, we should be 
mchned to recommend that the storage capacity be increased from 8,000 to 
10,000 or 12,000 million cubic feet We think that, in^ spite of the greater 
capital cost, the work would be financially more successful, while its protective 
value would he greatly increased The' general financial results which 
are now anticipated, agree very closely with those set forth in paragraph 189, 
which were calculated long before Mr Beale’s estimate had been received. 

178 If no larger or better scheme than this can be proposed, we think that, 
Avhon worked out in greater detail, it will deserve favourable consideration , but 
no are not satisfied that it meets the requirements of the case The proposed 
canal will terminate at the Kasai nver, and will barely enter the Malsiras taluka, 
which IS one of the worst famine areas in the Deccan. We are of opinion that an 
effort should be made to do much more for this taluka than is now proposed, if 
full effect IS to be given to the policy of stonng and utilizing the heavy rainfall in 
the Ghats , and that there should he, for each basin m which works are proposed, 
an exhaustive survey of the whole field both of supply and demand In this 
case tho size and length of tho canal should be fixed with reference not to the 
storage which it may be possible to provide at any particular site, but to the 
total storage which may be provided within tho whole basin by the construction 
of suitable reservoirs at all the more eligible or practicable sites It will of 
course be unnecessary to provide storage in excess of what is required for the 
area that can be brought under command at a reasonable cost’, and there arc 
also man} sites where the cost of impounding, or the engineering difficulties to 
he oiercome, maj bo prohibitive But, subject to these limitations, wc should 
clr<irc to SCO efforts made to store and to utilize as much as may be praoticablo 
of tho rainfall over the whole catchment W c think, therefore, that no pai ticular 
project should bo sanctioned until all possible sites for storage works have been 
examined ; and that tho scope of any proposed canal should bo fixed, primarily, 
with reference to the combined capacity of as many storage works as it may 
be found expedient to construct 

179. Wc have communicated those views in somewhat greater detail to tho 
Qovemraont of Bombay, when returning the plans and papers connected with the 
project, which bid been forwarded for our information. There is, however, one 



77 


featuie in the scheme submitted u'hich wo may notice here, as it illustrates one of 
the difficulties connected with nrigation projects Of the total ai ea which will he 
commanded, about one-third will be within thehoundanes of the Phaltan State. 
The canal is so eageily desired that the Durbar will no doubt be willing enough 
to allow it to pass through its teiiitory, if a fair sbaie of the supply is allotted 
to the State; noi is theic likely to he any difficulty in realizing the full water- 
rates which w ill be leviable within British Tenitory But, as in most existing 
woik's in the Deccan, the net revenue on every aoie irrigated is not hkely to 
exceed^ Bs 3 , while the cost to Government, as represented by the interest chaiges 
on capital cost, will probably not he less than Bs 9 per acre In other words, 
one-tliird of the net annual cost to Government of this work would be 
incurred foi the piotection of those who aie not its own subjects This may 
he avoided if the Durbar can he induced to contiibute towards the capital cost, 
in proportion to the sbaie of the supply to be allotted to the State, making its 
own anangements for the assessment and recovery of water-rates If this 
cannot be arranged, we can only "suggest that the area within the State for 
which irrigation may be piovided, be restricted as much as possible, full com- 
pensation being, houevei, paid foi the land to be actually occupied by the 
canal ; and that a larger share of the supply be earned on into the Sholapur 
district 

ISO The Godavaji pjojcct — The Godavari iiver project was first inves- 
tigated in 1870 A favourable site for head-works was found on the Goda- 
vari rher at Nundur-^IadhiuGshuar, 20 miles below Kasik, and canals taking 
off from the right and left banks would command 80,000 acres in Nasik and 
Ahmadnagar The river, however, is practical Iv dryduiingthe first six months 
of theyear.and the consti action of these canals depends on the possibility of 
finding suitable sites for storage works on ghat-fed streams The storage 
required is not less4;han 5,600 million cubic feet It has been suggested that 
part of this might be given by the proposed Karanjanan tank scheme, which 
has not, howevei, yet been pi operlv investigated , and that a second reservoir 
might be made on the Dharna river The possibility of providing adequate 
storage works which may be relied on in all yeais should be examined, and if 
suitable works can be proposed, the Godavari Canal project should then be 
considered in detail 

181 Bhma and Ghod riveis. — Dseful works taking off from tanks or 
w^eirs on the ghat-fed rivers Bhima and Ghod, appear to be possible and to 
deserve further investigation. 

182. Krishna Canal — The question of an extension of the Enshna Canal 
presents many difficulties Two sites have been pi oposed for storage works, but 
both have been abandoned as unsuitable, and theie aie at piesent no sugges- 
tions for others If an adequate supply could be made available, tliereis a fine 
field for the extension of nrigation in the Krishna valley both in the Satara 
and Bijapur districts; but the plans show that there will be great difficulty in 
obtaining the required command, and that the works are likely to be very 
costly All that can be said is that the question has never been exhaustively 
examined, but it may be hoped that further mvestigation will result in the 
discovery or suitable sites for storage w orks, and of a practicable alignment 
foi a canal which would undoubtedly have a great protective value, especially 
if it can be cairied into Bijapur Apart fiom any large schemes of this kind, 
it seems that there is a field foi constiuction of bamlharas in the upper pares 
of the Krishna These would be useful works, although the tracts to be 
benefited are less exposed to severe famine tban other parts of the distnct The 
possibility of extending irrigation into Eolhapui State also appears to deserve 
consideration. ^ 

183 Banna river pi eject. — The Panna river project has been proposed 
by Mr Visvesvaraya, who estimates that 5,000 million cubic feet can be stored 

a volume sufficient for the annual irrigation of from 14,000 to 30,000 acres 

accordin'' to the class of cultivation,— and that the total cost of the works would 
not exceed 34 lakhs This appears to be a promising scheme, worth further 
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investigation, altliougli the area to bo commanded is less insecure than those to 
be protected by other projects. 

184). Mula rivev project — The Mula river project has not yet been very 
carefully examined, but enough information has been obtained to justify a 
more detailed investigation. A promising site for a reservoir has been found 
only five miles above Rahuri ; it is said that a storage capacity of about 10,000 
million cubic feet can be here obtained, and that an area suflioient for such a 
supply can be brought under command. Such a storage work should suflice 
for the irrigation of between 60,000 and 60,000 acres in ordinary years, and 
this area would bo considerably increased m years of drought. The cost has 
been roughly estimated at about 90 lakhs, and it is said that the area to be 
Bubmeiged in the reservoir is chiefly waste and forest land. 

186. Other projects . — The Siv-Dhinh Tanks have also been pioposed by 
Mr. Visvesvaraya, who estimates that they will be capable of providing a net 
storage of 1,600 million cubic feet for the extension of irrigation at the lower 
end of the Mutha Canal, or in the western side of the Poona district, and 
that the cost is not likely to exceed Rs 15,00,000. The area to be irrigated 
in ordinary years will vary from 6,000 to 10,000 acres, according to the 
percentage of higher class crops. This is not a very costly project, but its 
protective value will be considerable, and it is likely to yield as good a return 
on the capital as can be expected in works of this class. 

186. The Malprabha scheme is at piesent little more than a suggestion. All 
that can be said of it is that it would provide an unfailing supply if suitable 
storage works could be constructed , but nothing is known of the area that can 
be commanded, or of the probable cost, and this information can only be 
obtamed by further investigation 

187. Scope of the foregoing projects . — The foregoing bst of works is not 
put forward as a complete programme of practicable projects It may hereafter 
be found that many of the works proposed are not practicable, and, on the other 
hand, that many new schemes may be added to the list TJntil the surveys 
which we have recommended have been completed, it is impossible to say 
what works may bo practicable. Nor can we tell at present what storage may 
be available for all the works proposed, what areas they will command, or 
what areas will be irrigated on the average and in famine years Prom such 
information as has been put before us we doubt whether all these works, if 
earned out, would, at any rate for many years after their completion, irrigate 
on the average more than 300,000 acres a year. In a year of drought the 
aiea would probably be increased to 600,000 acres, or about double the area at 
present irn^ted by State irrigation works of all kinds The ultimate areas to 
be irrigated by new protective works may be greater or less than now stated, 
but we put forward these figures as giving what appears to be at present a 
rational idea of the extensions of irrigation that may bo possible, if every 
ghat-fed river in the Deccan is put under .oontnbution, and as a basis for 
determimng the cost of a given degree of protection 

I 

188. Frohable capital cost —The capital cost of irrigating an acre can only 
be estimated on the basis of experience gamed on existmg works, and of detailed 
projects for new works. It has been shown (paragraph 164)) that the average rate 
for existing works of Class B is Rs 188 per acre, but of these the only really 
typical work is the Nira Canal, the rate for which, based on the average area 
for ten years, is Rs 174i per acre This rate is probably too high. Both the 
irrigated area and the net revenue have been steadily progressmg on the Nira 
Canal of late years, and there is reason to thmk that the average area during 
the last five years (over 40,000 acres) may be maintamed, m which case the 
capital cost of irrigating an acre on this canal may be put at Rs 140. The 
rates for the Maladevi and Chankapur projects, which we have carefully exa- 
mined, will apparently work out to Rs 170 and 181, respectively, but these ^ 
are estimated, and not actual, rates On the whole, we do not thmk that it would 
be safe to reckon on the capital cost of new projects working out to less than 
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Rs. 200 pel’ acre of average annual irrigation after the work is fully developed. 
The capital cost of providing for the aveiage annual irrigation of 300,000 acres 
will at this rate amount to six crores of rupees As to the return that may be 
anticipated, it has been shown that the present average return from all first class 
iriigation woiks in the Deccan, averages just 1 per cent On works m Class B 
the return has aveiaged only 0*79 per cent , but the average on the Nira 
Canal during the last five years has amounted to 1’2 per cent ; and if the canal 
is worked so os to encouiage the cultivation of a higher percentage of high 
class crops, the return may eventually rise to nearly 3 per cent. Such a rate may 
be ultimately realized on almost all new works, but some failures must be 
expected ; and when allowance is made for the fact that irrigation on new 
works develops very slowly, it will not be safe to anticipate a higher 
average return on all new works than 1 per cent Thus, taking the rate of 
interest at 4- per cent., it may be said that one-quarter only of the capital cost 
will be remunerative , the remamder, or Es. 160 per acre, will yield no direct 
return ; or, in other words, a permanent charge will be imposed on the State 
of Rs. 6 for every acre of crops irugated by the works 

189. Frohable financial results of expenditure proposed — In order to 
secure a system of works capable of irrigating an average of 300,000 acres 
in a series of years, or a maximum of about 600,000 acres in years of drought, 
the State will therefore have to meur a capital expendituie of 4s^ crores which 
will be wholly unproductive, and impose for many years an annual charge on the 
tax-payer of 18 lakhs. Eventually, as irrigation on all works becomes fully 
developed and its advantages are more and more appreciated, the charge may 
be gradually i educed to about half that amount If it is proposed to protect 
a larger area, the cost of protection may be relatively greater, because there 
must be a limit to the number of works which can be constructed at the 
average rate of capital cost assumed We may, however, remark heie that the 
protective value of any works that may be carried out in the Deocan will not 
be limited to that represented by the areas which may be directly irrigated from 
them The annual imgati5n of from 300,000 to 600,000 acres, by means of 
water which would otherwise be earned on to the sea, must, by its effect on the 
spring level, render existing well-cultivation more secure It will, at the same 
time, lender possible a considerable extension of that form of cultivation, and thus 
provide a most important second line of protection Our present purpose is not, 
however, to justify the heavy unproductive expenditure which such a scheme as 
IS here contemplated vnll mvolve, but merely to give a clear idea of the amount 
required for a given measure of protection On this point there should be no 
illusion. Whatever the area which it may be possible to irrigate by storing 
the rainfall in the Ghats, all available experience points to the conclusion that 
for every acre brought under annual irrigation, a capital outlay of at least 
Bs. 160 must be meurred, on which Government will receive no direct finan- 
cial return And although it is not possible to say, until the surveys of the 
Ghats which we have recommended have been completed, what is the ultimate 
area which may be migated by works of this class, and at a cost not greatly 
in excess of that which has been -named, we are at present inchned to doubt 
whether it will exceed 600,000 acies, even m a year of famme or unlimited 
demand. 

190 Increasing the storage of existing roorls^ — In connection with the 
extension of irrigation from existing works, we may urge the importance of 
increasing the stoiage, from that available at the present full supply, or crest 
of waste weir contour, to that at or near the maximum flood level, by ereotmg 
self-acting gates on the waste weir, and, if necessary, increasing the full flood 
discharging capacity The Bombay Pubho Works officers have devoted a great 
deal of attention to this subject The Bhatgarh dam at Lake Whiting, which 
supplies the Nira Canal, is mounted with 81 gates 8 feet m height, by means 
of which the available storage is increased by this depth without danger, 46 
of the gates being self-acting and of an ingemous design, onginated and 
patented by Mr. Bemhold, a retired Bombay officer These gates have been 
m use for several years and have worked admirably A variation of this 
design, to suit special conditions, has been devised by Mr Yisvesvaraya, and 
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gates of this pattern haye been recently erected on the Kharatn^asla dam on 
Lake Pife, at the head of the Mutha Canals Mr. E 0. Mawson has invented a 
self-acting gate vrorking on quite a different principle, which also promises 
to be very useful in certain situations. It is also proposed to erect self- 
acting gates on the Dhupdal dam at the head of the Gokak Canal, which will 
increase the depth of storage by 7 feet Similar gates should be provided, 
wbenevei the circumstances admit, in the case of new projects We have 
ourselves suggested to the Bombay officers that they should be erected on 
the Maladevi reseivoir, the capacity of which will be thereby increased by 
1,000 million cubic feet, without any increase m the height of the dam The 
only objection which we have heard to these gates is that they are expensive; 
but in large lakes the value of every extra foot in depth above the present 
full supply level, is so great that the expense will generally be fully justified 
We think that a similar device might with advantage be applied to such of the 
smaller works as are liable to overflow frequently , and that the importance of 
reducing to a minimum the quantity of water that must pass to escape, 
should be generally insisted on It may be possible to design a cheaper form of 
shutter foi these works which, if not self-closing, shall at least be self-opening. 

191 Main-fed tanks — We do not recommend the extension of uTigation by 
means of large tanks, like the Mhasvad, which are not dependent on the rainfall 
of the Ghats, or some unfailing source of supply. Many such works have 
been commenced in the Deccan as famine relief works, and many others, 
some of great magnitude, have been proposed We have already shown 
that existing works of this class have been twice as expensive, with reference 
to the area protected by them, as woiks of Class B, and at least 60 per cent, 
more expensive than smaller tanks Even as relief works they are open to 
objection. They aie much too large to be completed by relief labour even in 
the course of two or three years of famine , and eithei Government is then 
committed to the heavy expenditure required to complete the work, or it has to 
stand ovei until the next occurrence of famine, when much of the old work 
will generally have to be done all over again. In the case of high earthen 
dams, there is a distinct danger in continuing work commenced many years 
before and held in abeyance during a long period. Eoi relief purposes smaller 
tanks, costing, for works only, not more than five or six lakhs, are therefoie to be 
pieferied, for if they cannot be completed bv relief labour, the subsequent cost 
of completion will not be great There may be special cases in which it will be 
desirable to increase the existing means of protection by the construction of tanks. 
We should, for instance, be glad if the Manad Tank, or some other woik, could 
be made for securmg and improving the supply to the existing Jamda 
Canals in Khandesb, which, uncertain as it is, may possibly be injuriously 
affected by the development of the Girna rivei iirigation after the con- 
stiuction of the Chankapur reservoir There appears to be some doubt about 
the foundations for a dam at the Manad site , but if a tank of the required 
capacity can be constructed for the amount estimated (R« 11,21,000), it may 
with advantage he carried out, especially if it is necessary to find employ- 
ment for relief labour But, speaking generally, we think it better that the 
energies of the Public Works officers should be devoted, for many yeais to come, 
to the design and construction of a system of canals fed from large storage 
works depending on ghat-rainfall, than on the large tanks dependent on local 
rainfall that have been proposed in the Khandesb, Bijapur, and other districts. 
Projects for smaller tanks should, however, be prepaied in all distiicts in which 
such works are possible, for inclusion in the programmes of relief works if 
thev cannot be recommended on tlieir own merits for earlier prosecution We 
sba’ll make specific recommendations later on regarding works which liave 
already been partially earned out by relief labour 

192 Extensions of second class irrigation works , — We understand that 
most, if not all, of the second class irrigation works were constructed onginally 
by the people, although the Public Works Department is now responsible for 
Ihcir maintenance. If works of this kind were now constructed by the Public 
Works Department, they would, under the rules, be treated as first class works, 
unless tbeir cost was less than Bs. 60,000. However they may be classed, there 



81 


is apparently some scope for such ■works, if tbe people cannot be induced” to 
carry them out tbemselres TTe are informed that tbe existing "weirs, or 
bandJiaras, m Nasik and Kbandesb utilize every drop of ivater in tbe rivers 
after tbe supply has fallen, and that no more works of tbis Kind can be con- 
structed in these districts. But it would appear possible to construct weirs at 
a moderate cost m many other rivers having rocky beds , and if self-opening 
shutters could be added, of tbe kind designed by Mr Mawson, or some other 
suitable pattern, a good deal of irrigation might be effected on the margins of 
tbe rivers A series of such weirs on a river might form a single minor 
woik. "We have alreadv said that woiks of this sort would be feasible on 
tbe upper part of tbe Krishna and on many other riveis , and although tbe 
collective value of all possible new works of this kind mil not be very large, 
tbe matter seems to be desei ving of attention The peimanent bandhura system 
appears to be practically confined to tbe Kasik and Kbandesb distncts Tbis 
may be due to the fact that tbe conditions elsewhere arc not favourable , but 
if it is due to Ignorance of tbe system, or to tbe inability of the people to combine 
for tbe purpose of constructing tbe works, or to their not possessing tbe necessary 
means or skill, it seems advi'^able that tbe matter should be taken up in tbe 
Public TTorks Department 

(iv). — JPrivafe irrigation worKs 

193. Field emhanlments — Kield embankments, constructed for tbe purpose 
of retaining tbe rainfall on tbe fields and preventing tbe tilth from being scoured 
away, are very numeious throughout the Deccan, and their value appears to be 
appreciated During 1896-97, and subsequent years to end of 1899-1900, over 
12 lakhs of rupees appear to have been advanced as talavz for the construction 
of works of tbis class, ivbicb, although they cannot be called irrigation irorks, 
have on undoubted protective value We have seen instances in which tbe 
u orKs have failed and tbe land has been injured by tbe formation of ravmes, 
owing to defective provision for running off storm waters, and ad'vice and 
assistance may sometimes be required in this i espect There appears to be great 
scope for tbe extension of these works, upon which the people can be usefully 
employed in seasons of famine 

194- /Fells — Well-imgation is a most important factor in tbe protection of 
tbe Deccan Eeferring again to tbe table in paragraph 146, it will be seen that 
out of 847,000 acies, tbe average gross area irrigated from all sources, no less 
than 620,000 acres, or over 60 per cent , are irrigated from wells. In 1886-87, 
the total number of wells available for iirigntion in tbe nme districts under 
consideration, amounted to about 117,000 , this bad inoi eased to 161,000 in 
1896-97, and to 171,000 in 1900 01 During the five years ending with 
1901-02, 10,184 wells were constructed and 11,971 lepaired, by means of 
Goveinment loans. Over 60 lakhs have been advanced by Government for 
tbe construction and repair of wells dunng tbe decade ending "with 1899-1900. 
Taking 620,000 acres as tbe average gross area under wells durmg tbe ten years 
ending 1900-01, it is found that the maximum occurred in tbe famine year 
of 1896-97, when 655,000 acres were irrigated This shows that in spite of 
failures of individual wells, the underground water-supply may be relied on in 
a single, or tbe first, year of famine, notwithstanding the heavier demand made 
on it In 1899-1900, or after foui dry years, tbe area fell to 607,000 acres, not- 
withstanding an inci ease of 20,000 m the number of wells There was a fur- 
ther decrease of about 80,000 acres in 1900-01, after a fifth year of drought, and 
many wells must then have failed But these circumstances are exceptional ; 
and aftei two or three years of good rainfall the spring level will rise again to 
the noimal level On tbe wliole, we have no doubt that well-imgation is a 
much less precarious form of protection than any other, ■with the exception of 
canals which draw their supply from ghat-fed storage works. 

196. Importance of extending well irrigation — Except in tbe deep black 
soil parts, as in Bijapur, the depth of the spring level in tbe Deccan, below 
natural suifac, '’I, IS less than in tbe well-imgating districts m Gujerat, so that 
wells can be more easily worked They have, however, often to be sunk through 
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rock, and the initial expenditure in proving the water-supply is greater and 
more nsky. On the other hand, the well when made requires no steining, and 
is never likely to fall in like the unlined wells in Oujerat The only masonry 
required is a wall on one side of the well, which is usually square or rectan- 
gular in plan> to support^ the gearing. The cost of a double mol well, to 
irrigate about 6 or 7 acres, vanes from Bs. 300 to B,s. 400 The area in the 
Deccan in which well cultivation can be carried on with profit is limited The 
soil in the uplands is too thin and rocky , and Mr. Mollison considers that, even 
in the low lands, wells can only be profitably worked when the black soil does 
not exceed fiom 2 to 4 feet in depth, and has a permeable stratum of muram 
below it. But he is of opinion that the area at present under well-irngation can 
he doubled ; and he strenuously recommends the extension of this form of pro- 
tection in all areas in which it is suitable. We are strongly of opinion not only 
that such an extension is deserving of encouragement by all the means, and 
subject to all the precautions, which we have discussed elsewhere , but also 
that it should be regarded as an essential part of the scheme of protection 
winch we have put forward for the Deccan. There is evidence that, in those 
parts in which canal irrigation has been introduced, there has not only been a 
marked rise in the spring level, but also an increase in the amount of water 
passing into the drainage lines , and we have already pomted out that this will 
be one great indirect advantage of the extension of canal irrigation. We 
desire now emphatically to state that the extension of canal and well-imgation 
should go on side by side , and that, in order to obtain the full measure of protec- 
tion which new irrigation works will afford, it is essential that supplementary 
measures be taken to encourage the construction of vfeWs nndibandharaB within, 
or on the margin of, the areas to which canal irrigation is to be extended The 
tract 18 one in which it would seem particularly justifiable to offer loans with 
long periods of repayment, and even free grants , for the life of a well is evidently 
far more secure in tins country than, for instance, in Gujerat. 

196 Wells for sugar-cane — ^We may refer here to a suggestion which has 
been made by Mr. Molhson, that canal irrigation for sugar-cane or perennial 
crops should be withheld from any holding in which the owner bad not oon- 
structed a well from which the crop could be watered during the hot weather, 
or from Ist April to the setting-m of the lains , the idea being that a canal 
"supply should not be guaranteed during this period We have been told that 
‘cane cultivation at the lower ends of the canals is now often protected by wells, 
and that lower water-rates are charged than on lands nearer the canal heads, 
-which receive an annual supply during tlie hot weather We are unable to say 
whether the universal adoption of Mr Mollison’s proposal would unduly restrict 
the extension of cane cultivation, or result in the long run in any material loss 
of revenue , hut we fully recognize the advantage of avoiding any obligations 
in respect of the hot weather supply^ and we think that the question deserves 
caieful consideration. Mr Molhson has been conducting a series of interesting 
experiments as to the quantity of water required for the successful cultivation 
of cane, and beseems to be in the way to demonstrate that under the existing 
‘ system the tdtal consumption Of water is largely in excess of what is necessary, 
owing to the irregularity in the intervals at t which the supply is given, 
and the consequent flooding of the crop by the cultivator whenever he gets 
the water. The results of these experiments should be carefully studied as soon 
ms they are known, with the object of devising measures for economizing the 
'distribution of water, of the kmd which we have referred to in paragraph 167 
If the Irrigation Department is able to do what may be required of it in the 
eway of giving the smaller supplies at regular intervals, it will be justifiable 
to put considerable pressure upon cultivators to change their methods of irriga- 
tion for those successfully followed by the Agricultural Department 

197. Bonngs and surveys of the'Under ground loater-supply.—lt has already 
been observed that wells in the Deccan have to be sunk into or through rock 
The recommendations which we have made elsewhere (I, l76) for a systematic 
survey of the underground water-supply, and for the formation of a special expert 
establishment which would undertake bonngs and examination of sites, and assis 
the people in sinking their wells, ale specially applicable to the Deccan districts. 
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From some borings irhicli were made with common jumper bars, in the Sbola- 
pur district during the famine, it would appear that it may be possible to pene- 
trate the trap lock in places and reach water-bearing strata at moderate depths 
Systematic boiing may piove to be of great value m determining the existence 
and accessibility of such stiata. Ko time should, m our opinion, be lost in 
organizing a well-boring agency with suitable equipment on the lines followed 
in the United Provinces 


(v). — Famine toorks and programmes. 

198 Eapendilure on relief tcorTis tu 1896-97 — The Famine Commission 
of 1898 reported that the expenditure on relief works in the Deccan during the 
famine of 1896-97 amounted to Ks 95,77,000, distributed as follows — 


Rs 

Roads and metalling . 71,46,000 

Railway work . , . 8,40,000 

New irrigation works . 18,17,000 

Improving old works . 1,48,000 

Wafer-suppb . . , . 1,26,000 


The actual or normal value of the woik done on nen irrigation works was 
estimated at about one-third of the expenditure incuiTed, but it was doubtful 
whether many of these nen works uould be completed Relief laboui was em- 
ployed on many of them during the recent famine, so that if these norks should 
be eventually completed, the work formerly done will not have been wholly 
thrown away Tlie completion of the most important of them all, the Shetphal 
Tank, has been sanctioned, and it will be a useful protective w ork. The Kapui- 
vadi Tank at Ahmadnagar has also been completed, but this is intended moie 
for watei-supply than for urigation 


199 Fvpendittue dtiniig recent famine to end of March 1902 — As relief 
uorks have not yet been closed throughout the Deccan, we have not been able 
to obtain final figures of the expenditure mcuiTed on them during the late 
famine, but the approximate amounts to end of October 1901 aie understood 
to be as follows : — 

Rs 


Roads and road-metalling 
Irrigation works . 
Village tanks, etc 
Railways 
Miscellaneons 


. 1,28,07,870 

. 77,09,937 

. 6,45,185 

. 2,46,983 

1,191 


Establishment 

« 

* 

• 

Total Works 

• • t 

. 2,14,11,116 
4,86,546 

Tools and Plant , 


• 


• t 

. 11,16,225 


Gjiand Total . 2,81,13,887 


In Bombay the system of large relief works, employing several thousands 
of labourers who come fiom great distances and are hutted on the works, has 
hitherto been generally followed, and the irrigation works on which relief labour 
has been employed, have been usually large tanks, the plans for which have 
been hastily piepared We shall refei to the principal works which were thus 
undertaken in each district. 

200 'Relief works in Khandesh — In Khandesb, there was at the com- 
mencement of the famine a complete scheme for the Chankapur Tank, the 
construction of which we have already recommended Some work, the normal 
value of which is estimated at about Es 70,000, has been carried out by 
relief labour at this site , but it is understood that the greater part of this was 
executed in a former famme, and that veiy little was done durmg the late 
famine- the reason being that the locality u as very unhealthy, while the 

M 2 
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distress in this part of the district was not very severe. The Talvvada Tank 
IS a small storage work calculated to hold 177 million cubic feet and to cost 
Rs 1,36,000 The dam was completed hy famine labour, and we understand 
tliat the completion of the project as an oidinaiy work has been sanctioned 
On the Purmepada Tank, worh was carried out by relief labour, the normal 
cost of which IS estimated at nearly Rs 1,00,000. This is rather a large tank, 
with a capacity of 408 million cubic feet, situated on the Bon iiver, and 
estimated to cost Rs. 0,53,000. The supply will bo ample except in the 
woist years, and the foundations of the dam are said to be excellent. It will 
protect nearly 6,000 acies, and will apparently have a greater protective and 
productive value than the average of tanks of this class. Opeiations have 
been stopped, but we think that the completion of this woik should bo con- 
templated Relief labour was nominally employed on another large project 
in this district — the Raipur Tank, which has been roughly lestimated to 
cost over 37 lakhs of rupees, The only work done, however, was the construc- 
tion of a service road to the site. Other laige stoiage works have been 
pioposed — the Aner, Pankheda, and Karwand Tanks — and have been loughly 
estimated to cost 40, 26, and 16 lakhs respectively , while there aie otheis 
like the Mulher for which even rough estimates have not been prepared. 
We have already shown that the piotective value of large tanks of this kind 
IS very small in proportion to their cost, unless they derive their supplies from 
unfailing rainfall in the Ghats, which none of these Mill do. We do not there- 
fore lecommend that these projects should be further investigated at piesent, 
and we think that they may remain in abeyance, at any rate until the more 
important schemes for ghat-fed irrigation woiks M'hich wo have proposed, 
have been investigated. And, for reasons already given in paragiapli 191, we 
strongly depiecate the employment of relief laboui on these large Morks, unless 
or until they have been es^raated for m detail and have been formally sanc- 
tioned as desirable protective works There is scope apparently in this district 
for a number of smaller tanks like the Purmepada or pioposed Dahivel, 
schemes for which might be included in the piogiainmes of relief works 
after proper investigation , but we think that works, the total cost of which, 
including all charges, is likely to exceed ten lakhs of rupees, should not be 
included, unless their construction as ordinniy woiks lias been definitely sanc- 
tioned on their own meiits, and not as a means of employing famine labour 
We should like to see attention directed to the preparation of projects for these 
small works, for inclusion in the programmes, rather than to the investigation 
of laigei schemes, only a small portion of which could ever be carried out by 
the labour likely to be available ip a single famine 

^ 201. Belief worlcs in Nasik. — In Nasik a small tank, the Khirdi Sathe, to 

hold 91 million cubic feet, has been almost completed by relief laboui , but it is 
doubtful whether this will be used for irrigation or foi the watei -supply of the 
town of Yeola. Work to the value of about Rs. 42,000 was also earned out 
on the Odal T!ank, which is estimated to hold 491 milhon cubic feet and to 
cost Rs 6,30,000. The supply to this tank will apparently be very uncertain, 
and the quantity of work already done is not sufficient to justify its completion, 
except as a means of employing relief labour, for which it should be reserved 
Other tanks have been proposed in this district, the Pimplad, the Karanjawan, 
and Waldevi. Some of these projects will have to be considered in connection 
with the Godavari project to which we have referred elsewhere Our general 
recommendation heie, as in Khandesh, is that an attempt should be made to 
draw up an extensive programme of works not likely to cost more than 
ten lakhs each, including all charges, but that larger works than this should 
not be entered in the programmes unless their construction as ordinaiy works 
has been sanctioned on their merits. 

202 Belief 1001 ks m Ahnadnag Ur — The most important work on which 
lelief laboui M'as employed in the Ahmadnagai distnct, is the Visapur Tank, 
which was inspected by us This is estimated to hold 1,061 million cubic feet, 
but it is not likely to fill except in years of more than average rainfall. The 
work was proposed as long ago as 1870, and was staited as a rehef w’ork in the 
famine of 1897 The total value of the work done b'y.relief labour to end of Goto- 
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ber 1901 is estimated at over 3^ lakbs, but tbo work has not yet been closed, 
and nearly three thousand labomers weie employed on it at the time of our 
inspectioUj and also a number of prisoners The total cost of the work is esti- 
mated at Us 15,19,000 Oonsideiing the expenditure already incurred on the 
work and the present state of progress, we think that its completion should be 
sanctioned , although we note that detailed plans and estimates have not been 
completed for the project and at the time of our visit the arrangements for 
the distribution of the supply, and even the position and boundaries of the 
area to be protected, had not been determined. In our opinion such a work 
as this should not have been begun as a relief work until the project had 
been more thoroughly investigated, and it would have been better to have 
employed the laboiii on a number of smaller works. Nevertheless we think 
that proposals foi its early com 2 jletion should be favourably considered, pro- 
vided that a complete estimate is submitted 

203 The other now irrigation works on which relief labour was employed 
in this district aie the Ojhar Right Bank Canal and the Musalvadi Tank, the 
value of the work done being approximately Rs 6,00,000 Another 6 lakhs will 
be required to complete these two works, but their protective value wiU be 
small unless the Afaladevi project, of which they leally form part, is completed 
"We have already lecommended the early prosecution of the Maladevi reservoir, 
and these two works should be completed as part of that project as soon as the 
estimate may be sanctioned They will not get an annual supply until the 
reservoir is completed, but they will be of some use If the Maladevi project is 
negatived, we doubt whether it will be advisable to spend another 5 lakhs on 
these works for the sake of completing them, though they may be completed 
as far as possible by relief labour on the next occurrence of famine The 
Maladevi project, if sanctioned, will afford a great deal of employment for 
rehef labour, if famine should occur before its completion, and the same may 
be said of the Godavan and Mula liver projects, the early investigations of 
which may be recommended on this account alone 

20i. Belief tcorls tn Poona — We have alreadv refened to the Shetphal 
Tank in the Poona district, as a work on which rehef labour has been largely 
employed since 1896-97, and the completion of which has been sanctioned, 

It is a tail tank on the Nira Canal, and as such will have a considerable 
protective value Rehef labour was also employed m this distnct, during the : 
late famine, on the Khamgaon and Warwand Tanks The former may with 
advantage be completed at once, but the latter may be held in reserve for the 
future employment of rehef labour. 

205. Belief tcorls tn Sholajuu' — In the Sholapur district, rehef labour was 
employed during the late famine on six moderately sized tanks — the Pathri, 
Manji, Vadshivne, Badhihal, Hotgi, and Bambhurdi — the aggregate estimated 
cost of which, including all charges, amounts to Rs 37 lakhs, that of the 
largest, the Badhihal, being only a little over ten lakhs. The pohoy which we 
have recommended above, of employing rehef labour on tanks not estimated 
to cost more than ten lakhs, has therefore been adopted in this district The 
actual value of work done up to 1st October 1901 is reported as amounting to 
Rs 12,66,000, but the works have not been closed, and more must have been 
spent since then It will be advisable to complete all these tanks as ordmary 
works, if they were not completed when the relief works were closed, with the 
possible exception of the Bambhuidi, on which comparatively httle has been 
done There are many other proposals for tanks of the same class in other parts 
of the district foi which detailed plans and estimates should be made out without 
delav, so that they may, after professional scrutiny, be mcluded in the programme 
of relief works This district is in urgent need of protection , and although a 
portion of it may eventually be commanded bv ghat-fed canals from the 
right bank of the Niia (the Gajauni project) and the left bank of the 
Bhima, it is on rain-fed tanks that reliance must mainly be placed We are 
aware that such works are liable to fail in seasons of general and prolonged 
drought. But they will often have a considerable protective value, besides 
strengthening the position of the cultivator in ordinary years , and, considering 
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liow mucli of the work can be successfully carried out by relief labour, we 
consider that their real cost to the State will not bo excessiye, in comparison 
with the protection which they will collectively afford. In any case, it seems 
doubtful if anything better can bo done for Sliolapur. 

206 Bel^f works in Satara. — In the Satara district, the only large work 
on which relief labour has been employed is the Goregaon Tank, the value of 
the work done being estimated at Rs 3,42,000 The total estimated cost is 
nearly 12 lakhs, of which 3^ aie for land compensation, establishment, and 
indirect charges. The tank will hold 761 million cubic feet when full, but not 
more than 460 millions m a year of average rainfall We are not able to recom- 
mend that anything moie should be done at present to this woik than may be 
necessary for safe-guarding the work already done, as its piotective value 
will be small in comparison with the expenditurd, and there appears to be 
some doubt as to the foundations of the dam , but if, on examination, these are 
found to be reliable at a moderate depth, work might bo resumed hereafter for 
the purpose of employing relief laboui, if no moie suitable work can be found 
Some other works have been proposed in this district in connection with the 
Yeila and Man river works, and these should bo worked out in detail for inclu- 
sion in future programmes of relief works 

207 Belief works m Bijnpnr . — In Rijapur, relief labour was employed 
in the Sangogi and Hullui Tanks winch have been roughly estimated to cost 
24^ and 6 lakhs, respectively. The value of the work done has not been re- 
ported, but we understand that the labour was employed in the excavation 
of the puddle trenches, and their partial refilling with puddle At Sangogi 
the trench was in some parts over 60 feet deep The Sangogi tank will be 
costly, but it IS estimated to hold 2,846 millions of cubic feet in oidinary 
years, which would suffice for the irrigation of 12,600 acies This district is 
so exposed to famme that we hesitate to recommend the suspension of an 
important work of this kind if it can be completed for the amount which has 
been named. We note, however, that not only has the cost not been estimated 
in detail, but also that the area which can be commanded has not yet been 
determined, and that there is some doubt whether there will be a demand in 
ordinary years for irrigation up to the full capacity of the tank. Moreover,' 
although it IS estimated that the tank will fill in 20 years out of 26, or with 
an annual rainfall of 19^ inches against an average of 24| inches, we find 
that a rainfall of 3^ inches only was recorded in 1876, of 12 inches in 1891 
and 1899, and of little over 8 inches in 1896 In such years the tank would 
be hable to fail. Lastly, there is evidence that the cultivators in Bijapur are 
not disposed to resort to irrigation except under pressure of severe drought A 
remarkable mstance of this is the Muchkhandi Tank, the only first class work 
in the district, the water available in which has been practically unutihzed 
Two other second class works, the Nilgund and Inohgen Tanks, have also been 
abandoned because the cultivators would not use the water These are small 
works, and the dismchnation of the cultivators to resoit to irrigation appeals 
to have been due to the uncertainty of the supply and other local causes, and 
we do not regard the facts as conclusive against a further extension of tank 
irrigation in Bijapur, though they mdioate the necessity for caution On the 
whole, we are disposed to recommend that operations on the Sangogi Tank 
should be confined to completing the excavation and filling in of the puddle 
tiench, and protecting the work already done, so that work can be resumed 
on the dam whenever it may be again necessary to employ relief labour. The 
Hullur Tank is a much smaller work, and it may be advisable to complete it 
as an experiment ; for although an extension of the Gokak Canal into a corner 
of this district maybe possible, it is only byjain-fed tanks that the greater part 
of it can be given any protection whatever But a final decision as to the 
expediency of completing these woiks can only be passed after detailed estimates 
and proposals have been submitted by the Local Government ^ The estimates 
which have been put before us of the cost of completion, and of the financial 
results anticipated, are avowedly approximate, but we thmk that works of thiS 
kind m Bijapui are not likely to pay more than their working expenses. 
Another small tank, to cost 4 lakhs only, has been proposed at Ealaskop’. 


/ 
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It can lie recommended only as a means of employing rcliof laljonr, for wln’cli 
it )s more smtablc than such a iaigc woik as the Snngo^i Tank. Other projects 
of fins smaller trpe should he proposed for inclusion in the programmes of 
relief woik*? 

20S. JRrltrf tcorl^ tn Jiclgaum ovd Dhnrioar. — Eeliof labour was not 
employed m the Jielgaum and Oharirar distiicts on new irrigation works which 
ln\c not hecn coinplclcd In the forinei, the Oiiidundi Tank, a tail 
tank on the GoKak Oanal, estimated to cost lakhs, would seem to be an 
CKcollcnt work for fhccmplo} ment of relief labour, if not previously undertaken 
on its own merits as part of tho Gokak Canal e\tonsion soliemo, for, as the 
supply to the tank will be assured men in the driest }ears, it will Iiavo a great 
protective value If the proposals for the extension of the Gokak Canal arc 
sanctioned, there mil be a great scope foi flic employment of relief labour until 
tho woiks are completed Other small tanks ha^c been suggested in this 
distnel, hut the projects Inio not act been sufficiently investigated to justify 
their inolusion lu piogrammcs of relief works. In Dharwar several small works 
have been jiroposod on which ku^e numbers of relief labourers could be 
employed with ndiantagc The most promising of these arc Pudknlkatti and 
Kardikop I'anks, each of which is estimated to cost about 0^ lakhs. Relief 
labour might he concentrated on either of these without hesitation in the event 
of famine; and the works, especially the former, will be worth completing. 

200. Incltiston of ttllaqr toorls tu the ichef programmes, — The relief 
programmes fm tho Deccan districts which were shown to us, were tliose which 
liad hecn sanctioned in 1901, and in accordance with which the current relief 
operations were being earned out Their clinraetcr is suffioientlv indicated by 
the account wluchjwo have given of these operations and bv tho figures in para* 
graph 199. Tho jirogramraos foi the future were under consideration. TVe 
have already expressed an opinion that these programmes should not include 
any large imgation works, (bo total cost of w hicli, including land compensa- 
tion, ostahlishnicnl, and all indirect charges, is likely to exceed Rs 10,00,000, 
unless the construction of theec woiks has been sanctioned by competent 
authoritv, on their merits as productive or protective works It is desirable to 
have on the programmes of each district a few tanks of the smallei kind which 
we have been considering — fiiose likch to cost fiom 1 to 10 lakhs — or to provide 
work of a normal value of fiom ^ a lakh to 6 or 7 lakhs, whioh can be under- 
taken by relief labour. Tlicrc must be a few large relief works of this kind to 
foim tho baokbono of the distiict svstem of lolicf works But wo think that 
in the Deccan, ns elsewhere, the policy of supplementing these works with small 
Tillage works, which vvns recoramended by the late Famine Commission, should 
be developed ns far as possible We have alicadv shown tho gieat importance 
not only of the second class works wliicli exist in tlieso distiiots, but also of the 
pi IV ale irrigation works, and we think that in all future programmes the 
strengthening, repaii, impiovcmcnt, oi extension of these useful woiks should 
find a place 

2]0 kir Beale has suggested — 

That certain tracts of country would hcnetil by tho constraotion of what may he called 
1 nchcha tanks formed ly hanili euitiibly ilrnined to avoid slips, but nitb no puddle trench The 
function of meb ionrft would be to liead up tho w'nicr for a period, nod let it escape gradually, 
UiUB raiung tlic surrounding flubsoil wntcr-le^c^, and producing a small and more permanent 
(low in the nala below The material emplojcd for the construction of tlie land would pre- 
fcnbly be stones and mnram alone, or with earth if the bard materials be scarce * * *• 

The /ac//c//a tank is locommciided foi districts where woll-irrigation is practised, where the 
nature of the cafoliincnt area and rainfall would not warrant the heavy expense of an ordinary 
tank, .. . end where the wells are liable to be hraokish when the water is low 

Works of this kind are to ho found m other parts of India and are well 
suited for famine labour Their construction as relief works may he recom- 
mended whenever tho watei whioli may percolate through the dam can he 
utihved low er down 

211. It is not our duty to say by wdiomorin what manner the programmes 
for these petty works should he prepared, or what arrangements should ho 
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made for tho distribution, payment, and supervision, of the relief labourers who 
may be employed on them. There are no doubt dilBcuIties in making 
thoroughly eflScient arrangements of the kind , and these difficulties are perhaps 
intensified in rUyatwafi provinces, where there are few or no persons of the 
landlord class to command influence and secure unity and co-operation m a 
neighbourhood But the more extensive employment of relief labour on small 
works has been distinctly recommended by the last Famine Commission, and 
we are unable to behove that these difficulties are insuperable Whatever the 
advantages of the concentiation of labour on large works, there is, in the greater 
poition of the Bombay Presidency at any rate, this disadvantage that the works 
themselves are likely to be of little utility for purposes of protection or agri- 
cultural improvement It is better, in our opinion, to saorifice a certain amount 
of efficiency in supervision, and to run the nsk of admitting a certain propor- 
tion of the undeserving to relief, for the advantage of getting work done which 
Will be useful even to a small section of the community. There is ample 
evidence of the collective importance of these works, and oif the state of dis- 
repair into which many of them have been allowed to fall, and we have 
no doubt that there is a wide field for the useful employment of relief labour on 
their improvement or restoration, if suitable means are adopted for collect- 
ing information as to what is lequired from those most interested. For the 
collection of the information persistent inquiry and systematic record will 
be indispensable. For this purpose, use can probably be made of the village 
and sub-divisional note-books which are now compiled in every piovince, and 
which show the results of the inspection and observations of the District 
Officers Each -officer should systematically inspect and record in these note- 
books what works of agricultural improvement or famine protection the village 
requires, and which of these might be executed by famine relief labour. Ex- 
tracts from the note-books should be forwarded to the head of the district for 
use when he compiles his progiamme of village works Such information 
should he embodied m all future programmes of relief works 

212. We do not propose that operations should be confined to small tanks 
for the storage of rainfall As we have shown, there are many paits in which 
the system of hmdliava irrigation can be extended, and much, if not all, of the 
necessary work could be carried out by relief labour We would also call 
attention to the value of tals^ or field embankments, in some districts, and to 
the importance of employing as much laboui as possible on these useful works 
in seasons of famine, and generally on all well-considered schemes of agncul- 
tural improvement, however petty they may he individually, for which, after 
careful and wide-spread inquiry, plane can be found in the programmes of 
famine relief works. It may be objected tliat these small works will benefit 
particular cultivators, and not the country at large But we think it preferable 
that benefit should he conferred on a number of individuals, rathe^ than that 
works should be undertaken which would practically be of no use whatever, 
either to individuals or the State. 



Chapter XVJ -MADRAS. 


(?). — Local co7iddtons , vse and value of it n gallon 

213 Physical features — The Presidency of Madras occupies the "whole of 
the southern extiemity of the Indian Peninsula, and almost suiroimds the JSTatiye 
State of i\]ysoie and the Prormce of Coorg It is tiarersed hr two great 
ranges of hills, the Eastern and Western Ghats, which extend along the 
opposite coasts, learing, between them and the sea, a plain of about foity or 
fifty miles m breadth. 'Jheso ranges divide the Presidency into three broad 
divisions — 

(1) the long and broad belt lying between the Eastern Ghats^ the 

southeily extension of the united Ghats, and the Bay of Bengal , 
and exteuding from the bordeis of the Chilka lake to Cape 
Comorin, along a coast hno of about ],2o0 miles, 

(2) the shorter and nan over strip lying between the Western Ghats and 

the Arabian Sea, along a coast Ime of 450 miles , and 

(3) the table-land lymg between the two Ghats 

214 Painfall — As might be expected, the two hdl ranges influence 
the ramfall mateiiallv m the different tracts The Western Ghats anest the 
greater -poition of the ram brought up from the Indian Ocean by the south- 
west monsoon, and cause excessive ram precipitation on the nanow strip of coast 
Ime on the western side of the Pemnsula, compiismgthe districts of South Canara 
and Malabar and the Native States of Coclnn and Trarancore Where the 
range is of gi eat height, as between Malabar and Coimbatore, the ram-beaimg 
clouds are almost entirely chveited from the distiicts immediaiely below the 
Ghats on the eastern side , so that, while the annual ramfaU on the western side 
exceeds 100 inches, imdei 20 mches may be registered on the eastern side 
immediately withm the mfluence of the mountam ranges In places, however, 
the clouds pass ovei the lulls, wheie their elevation is lou er. oi escape through 
the gaps which here and theie occm, and ram is then precipitated m larger amount 
ovei the tracts lymg to the east of the Ghats The Eastern Ghats act m a similar 
way, but only on the north-east monsoon u Inch blows from the Bay of Bengal, 
and, owing to their lowei elevation, then influence is not so great as that of the 
other range Over the greater part of the Presidency the heaviest ramfall of the 
year is brought by the south-west monsoon In Jime and July the ramfall is 
usually hght, but in August and September it becomes more general and heavier. 
In the latter month the westerly winds die awav, and, with the receding monsoon, 
the heavy October rams of the Coromandel Coast set m These, known as the 
north-east monsoon rams, contmue generally until Eebruary and occasionally 
brmg some late ramfall to the extreme south of the Presidency In the plateau, 
or table-land, lymg between the Ghats, the ramfall, which is brought by 
the south-west monsoon, is the lightest m the Presidency, the average fall in 
parts of the north-western portion of this area bemg bar ely 20 mches The greater 
portion of the plateau frequently suffers from unseasonable or deficient ramfall , 
more especially the Deccan distracts, comprismg Kurnool, BeUary, Anantapur, 
and Cuddapah, and parts of the central districts, compnsmg Is'orth Aicot, Salem, 
Coimbatore, and Tiichmopoly 

215 The rams of the south-west monsoon regulate the bulk of the sowmgs 
on the hghter classes of dry land and are thnsof the utmost importance to the 
Presidency as a whole If they are late, the sowmgs on these soils will be imtimely 
and the ordmary crops will suffer in consequence, or others of a less valuable 
character have to be substituted for them Sucha delay, if the rams are ample 
towards the end of the period is not of much consequence on the heavier sods , 
for, from then natme, they are more retentive of moisture and are not usi ally 
sown till the lattei end of this period or carlv m October The south-west mon- 
soon rams are also of great y alue to the Presidency, even when they fall beyond 
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its limits , for it is on them that the supplies in the great rivers which are utih7ed 
for uTigation— the Godavari, Kistna, Oauvoiy, and Tamliraparni— mainly 
depend. These rise m.looahties ■where the south* "west monsoon rams are usually 
very heavy and almost unfailing The rams of the noi*th-cast monsoon arc 
chiefly of importance in filling the numerous tanks which are scattered over the 
Piesidency. borne unirrigatod cultivation is also carried on under their influence, 
but,^ except in the extreme south, this is usually either on the heavy soils at the 
begi nnin g of the period, or on the lighter soils, with inferior or catch crops, later 
on. 


216 Soils — The soils of the Presidency are for the most pai*t loamy, 
gravelly, or sandy soils, derived from the disintcgi’ation of the local rock 
formations, alternated by the alhi'vium of the gi’cat nver deltas, or by "wido stretches 
of black cotton soil These latter aio found oliiefly in the southern part of 
Kistna and the adjommg portion of North Nelloie, in the valley of the Kund6r 
nver m Kiunool and Ouddapah, in the eastern part of Pollary and ad30imng 
taluks of Km’nool and Anantapm*, in the southern part of Coimbatore and the 
Palm taluk of Madiu’a ad] oimng, and in the southern parts of Sfadiira and the 
neighbom'ing taluks of TmnoveUy. 

217 Total cultioahle and onltimted area — Exchidmg the Native States of 

'Travancoro and Coohm, and the smaller States of Piidukola, Sanduru, and Bana- 
gampalh, which cover an area of about 9,900 sqiiaio miles, the total area of the 
Presidency amounts to nearly 141,200 square miles, of which 19,200 square 
miles are occupied by the agency tracts of the Northern Circais, and over 
29,600 square imles by and propiietary estates, regarding which no 

detailed statistical information is a'VTiilablo. Of the remaining aiea, amounting 
to over 61*65 milhon acres, liot more than 36 53 milhon acres are returned as 
cultivable, and the balance either as "Porests ” (12 38 million) or as “not avail- 
able for cultivation ” (12 64 imlhon) Of the cultivable area, about 30| 
million acres," or 83 per cent , are under occupation, of which about 24^ million 
acres are annuaUy under crop. Including the area cropped more tlian once, the 
average area annually so'wn is about 26 milhon acres. 

218 Cro 2 )s — About 80 per cent of the area cropped is devoted to food- 
gi'ains, of which rice is the most important, pccupyrng from 6^ to 7 milhon 
acres, or' about one-fourth of the total cropped area It is grown largely 
in all the districts along the east and west coasts and m North Arcot and 
Trichinopoly. It is the crop most commonly cultivated under all the irrigation 
works, though, on the west coast and m parts of Ganjam and Ohmgleput, an 
inferior variety is gro'wn on unmigated lands as a ram-fed crop. The next 
most important crop is jnar or cholam, of which theie are several varieties 
grown on different soils and at different seasons It accounts for about a sixth of 
the total area of crop, and is of gieat importance in Kistna and Nellore and mthe 
Deccan, Coimbatore, Trichinopoly, and Madma districts Bajta, ox cunil)n,\s 
another important crop which is gi’o-wn largely m Vizagapatam, Kistna, Oudda- 
pah, South Arcot, the Central dis&icts, and Tirmevolly, and occupies about a tenth 
of the total cropped area It is chiefly dependent on the eaily rams The other 
dry Cl ops which deserve mention aio j’a^jand varagu which account for 6 and 
8 per cent , respectively, of the cultivated area Amongst the industrial crops, 
cotton occupies about one and one-thud milhon acres, and oil seeds one and 
three-quarter miUion, or about 6 and 6 per cent , respectively, of the total 
cropped area Cotton is grown principally m the black soil tracts of tlie 
Deccan and in Kistna, linneveUy, and Coimbatore. Of the oil seeds, ground-nut 
IS becoming an important crop, and its cultivation is extending laigely m South 
Arcot and the surrounding distnois Indigo is steadily doclmmg; it occupied 
over 460,000 acres in 1896-97, but has now shrunk to 260,000 acres Tobacco 
occupies about 100,000 acres and sugar-cane about 68,000 acres. 

219 Crop statistics are not available for vamindan areas and ahenated 
villages, but there is no reason to suppose that the distribution of the different 
crops in these tracts IS very different from that found to exist m the rayattoari 
portion of the districts in which they are situqted. It mayj therefore, be safely 



assumed that out of an estimated area of ten million acres under cultivation in 
these tracts, about 25 ]ier cent is under nee, 16 pci cent, under juar or 
cfiolom, 10 pel cent under baji a or enmbu, and 6 to 8 per cent under ragi and 
varagu, respectively. 

220 h PI gated area — The gross area urigated in i ayatwan tracts, that is, the 
extent charged m the revenue accounts as irrigated in 1900-01, a faiily noimal 
year, amounted to over Tj* niilhon acres, or nearlv 28 per cent of the total area 
cropped This is mclusive of ovei 1^ million acies nuigated from wells and 
about 71,000 acres from other private worts The balance of 6 milhon acres is 
irrigated from Govemment works 'J he bulk of this area is situated in the deltas 
of tire Godavari, Kistna, and Cauvery nvers, which take them nse m the 
TTestem Ghats and, after travelling several hundreds of miles m then course 
eastward across the Pemnsula, affoid assuied irngation to large stretches of rich 
alluvial soils m the distiicts of Godavaii, Kistna, and Tan 3 ore Dunng the past 
decade, which included many unfavourable years, there has been a steady 
mereasenn the area ungated by these laiger works The area irrigated by mmor 
norks averages 3|- milhon acres, hut the extent actually migated vanes 
greatly from leai to year, especially m the case of the smaller works, 
the supphes to which are entuely local and dependent on the seasonal rams 
The variation sometimes amounts to half a milhon acres, and large i emissions 
of revenue have to he granted in consequence During the ten years ending 
1900-01 these remissions averaged nearly 9 per cent per annum, but they 
exceeded 10 per cent m four years, and in one year they amounted to 21 per 
cent In a favoiu’ahlo year, hoivever, the area irrigated mcreases largely and 
the renussions shrink to less than 3 per cent In the case of the larger works 
the remissions average about 2 6 per cent of the total revenue, but on the three 
great delta works they arc necessary practically only when crops are occasionally 
damaged by excessive floods 

221. Areas irrigated in zamindari tracts — Accurate statistics are not 
available for the areas migated m samtndan tracts , but the Board of Revenue, 
m an estimate recently turmshed to us, give the total cultivated area for 
rcjiujidari and aheuated Villages at about ten milhon acres, and the migated area 
at about one-foiudh of this, or 2^ million acres This is exclusive of the area 
uTigated from Govemment works amountmg to 556,000 acres 

222 Secure tracts — The districts which, as a whole, may be considered to 
be practically immune from famine are South Canara and Malabar on the west 
coast and Go^vari, Kistna, and Tan]oie, on the east coast From them situation, 
the first two distiiots enjoy an almost phenomenal rainfall which hps seldom been 
known to fail , nhilst the three last aie protected by magmficent migation works 
which afford an assuied supply to immense areas of rice lands In the west- 
ern portion of the Godavari and Kistna districts, near the Ghats, there aie some 
upland taluks wheie the cultivation is chiefly dependent on the rainfall, which 
averages about 30 to 35 inches , but as there is alwavs a great demand for labour 
m the delta taluks, these tracts rarely suffer from any acute distress The south- 
ern poidion of the Tanjoie district, outside the mfluence of the Cauvery system, 
is not properly piotected, but the people find employment in the delta taluks 
and m towns, or m the neighboming island of Ceylon m times of drought, a nd 
thus distress is nevei acute 

223, Besides the five districts mentioned above, the districts of Vizagapatam 
m the north and TnmeveUy in the south may also be said to be generally secure, 
though in a less degree 'Jhere have been periods of scarcity m both fetnets, “ 
but these have been few, and anythmg like severe famine has been unknown 
mthin the past half centmy and more Vizagapatam enjoys a good lainfaU 
which inland is seldom deficient , the sod is generally rich and f ei-tde , hiU streams 
are numerous, and the tanks, fed by them, uiigate a lai'ge area of double crop 


* Note — This includes about 399,000 acres, compnsing chiefly poitions of survey fields left imculhvated 
through the rayats’ neglect As the non cultivation is not due to any deficiency in the supply, the areas are 
charged as imgated 



the groat “ GKintur ” famine of 1833 scarcely affected tins district , m 18015-66 
it suffered onl^ slightly , and in the fammo ot 1876-78 the distress was due more 
to high prices than to actual failure of the crops In 1889 and in 1896-97 
the district was practically immune, though Ganiam suffered severely The 
lahourmg classes easily find work in the Godavari deltas, and several 
thousands also annually emigrate to Burma and Assam Ihe 'J'innevclly dis- 
trict IS situated immediately under the united Ghats, and cn]oys the benefit of 
the early showers brought by the south-ivest monsoon and of the later rams of 
the north-east monsoon Though the total fall is light, averagmg about 27 mchcs, 
it IS generally well-distrilnited The 'J’amliraparni river, which rises in the 
Ghats, affords perennial nrigation to a faudy largo area on which two crops arc 
generally raised, and there are seveial tanks and wcUs which irrigate some 
200,000 acres m ordinary seasons There is no record extant of the district 
having suffered from famine witlun the past century, though dui’mg a portion of 
the year 1876-78 a small number of people weie on relief, and some distress was 
also felt in certam parts m 1891 The laboming population finds an easy outlet 
to the planting distwots of Oeylon and to Travancorc, where Jabom’ is usually 
in demand, and they consequently suffer hut little in an unseasonable year 
On the whole, therefore, the seimn districts refciTcd to above, which account for 
more than forty per cent of the total aiea and population of the Presidency, 
may he regarded as fairly secure fiom famme 

22'li. Tracts hahle to famine —Excluding those seven distiicts, the 
remainder of the Presidency is more or less liable to famme, exoeiitmg such 
small areas as are protected by norks of u’ligation Tlic most mscoure districts 
are those known as the Deccan districts, comprising Kumool, Bollaiy, Ananta 
jmr, and Cuddapah, which have sulfored several times from famme diiimg the 
past centmy They cover a total aiea of about 27,600 square miles, ivith a popu- 
lation of nearly four miUions, the majority of whom depend upon agiicul- 
tm’c for their support The coimtiy is hioken up by hills, and consists 
largely of soils of poor prodiictivenc'^s, though theio is a vciy consid ci able sti etch 
ot black cotton soil on the southern and wmstein boundaries of the Kurnool dis- 
trict, and m the adpinmg taluks of the other three distiicts Owmg to the 
general poverty of the soil, over one-half of the cultivable area is assessed at rates 
not exceeding eight annas an acre, m Cuddapah the pioportion rises to nearly 
two-thirds, and m Anantapur to over three-fouiths, of the whole aiea In the 
latter district more than one-half of the cultivable area beais a nominal nssess- 
'ment of two to four annas per acre, and in Bellaiy nearly a thud of the 
area is similarly assessed More than two-thirds of the landholders pay loss than 
Bs 10 a year to Government for their lands The disastrous famine of 1876-78, 
which swept away nearly a third of tlie population, was followed by a succession 
of unfavourable years, and the distracts have not yet fuUv recovered fi’om their 
effects A very largo portion of the cultivable area is still unoccupied , and the 
recent census of 1901 showed that in two of these districts, Kumool and Cuddapah, 
the population was still about 41 pei cent less than it was thirty yeais ago, 
while m the remaimng two, Bellary and Anantapm’, the increase was not more 
than 4 and 6^ per cent , against an increase for the -whole Piesidencv of 22 44 
per cent for the same period These districts aie drained by the Kistna and 
the Benner and their affluents, but, wuth the exception of the Kurnool- 
Guddapah Canal, the Cumbumtankm Kumool, and the Tuugabhadra channels * 
m Bellary, there are no important irrigation works, and the crops are almo4 
entuely dependent on a very precarious and scanty lamfall The proportion 
of the occupied area irrigated in a normal year from all sources, including uells, 
amounts to only 3 per cent in Bellaiy, 7 per cent m Kumool, and 13 pir cent 
in Anantapur In Cuddapah, wheie the number of tanks and wells is large, it 
rises to over 20 per cent , but in a year of severe famme, like that of 1870-78, 
the protected area, both in this district and in Anantapur, falls by almost 50 
per cent 

225 The districts of Kellore, North Arcot, and Salem, have also suffered 
periodically from famme, the most disastrous of which was that of 1876-78 
Since then considerable portions of the first two districts again suffered from 

l^ole — In SladraB a distinction is made betiveen Brlificlal strcaiDB according bb they are a*iig»bloor not, The, 
former only are called canals When tlio itream ii not adapted for navigation, it is called a channel 
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‘JC'cro ell'll los"; l)oth m ISO] -92 and 1S9G-97 , and flic increase of population, ac» 
coidni" fo llic coiiMi'' of lOOl, i-^ slill greatly liclon tbc aicragc of all other dis- 
ti lets in the PrC'ldonc,^ , excepting thnee of llic Dcccan In Xelloic and 
^oitli Arcot, tlicic IS a laige area of zamindan land, in ninth the iriigation 
•works arc few and their supjily piccaiioiis In the Government talnlcs a great 
deal has been done to de-velop niigation under the Penner iivcr in ^ollorc, and 
the Palar Poiny and Cluwar, in Isorth Arcol 1ml the men iiTigatctl by these 
s\stcnis does not at pu'sent exteed 85,000 and 150,000 aeic’, lespectively 
Including tanks ehannels, and welK, the total iiiigatcd area amounts to about 
oOO.OOO aciO' ln^elIolc and 350,000 acres in Noith Ai cot, oi about 20 and 
35 per cent of the aAci-age holdings Hut in a }car of piolongcd drought hardly 
afouith of this aiea c 111 be cirectn eh irrigated In North \ root, how over, •w cU- 
irrigation has largely dei eloped and atlords a considciahle mcasuic of protection 

220 Tlie onh othci drti lets which leinain to he noticed arc Chingleput, 
South Aicot, Ti ichinoiKil,! , Coiinhatorc, and !Maduia The Chingleput 
distiict has sulTeicd fiii.n famine tii c times diirinir the past ccnturi , and fi-om 
failure of dtps on mam other occasions , Init, owing to its pioximity tothe 
Picsidcnci Town it lias not felt the elTects of the famine to the same cxrtent as 
tl 0 districts alrondv reft iied to Oiei 50 pci cent of the occupied aica is iin- 
gatctl, hut the natuie of the irrmation worts is such that hardly a tenth of the 
aica IS protottod in a Acai of severe dmught llic South Aicot and I’riclnnopoly 
districts aic le^s liable to faininc In both a laigc area is protected by the 
Camciv and Colei non ehannels and other w oiks, and it is only in the upland 
taluks, adjoiniii" the Noith Aicat and Salem dislucts, that the crops are preca- 
rious In Coimhatoie the i-aiiifall is gencinlh scantr and precai ions, hut the 
district possesses giv it natural adrantages in the way of subsoil spiings, which 
ha\e heon utilired to the fullest extent In an indiistiious and thrifh population, 
stimulated h\ liberal trrant of State loans 'I he completion of the Penyar works 
has greatlv iinpiored the jirospeets in the Afaduni distiict A i cry large portion 
of the district, Iiow I \er, coinpiiscs estates, which arc more h able to 

famine than the Go\crnmciit talul sand in whioli the nrigation weiks arc not at 
all 111 a satisfacton condition 


{tl) — Hristino Sidle ungation tcorls 

2_7 Utco mam claascs of tri igaliuii tcoi Is — Iirigation w oiks in the ^Madras 
Picsidcncn ma\ he divided into two gieat classes The first includes all the 
more iinpmtant works vhieh lunc been const luctcd, restored, enlarged, or ex- 
tended, In the Pritisli Goieniment within tlio last ccntuir, t a capital cost of 
ovci S (ixires of rupees, and which aic now capable of imgating annually from 
3 to 3 million acics. The second class includes all the smilloi tanks and 
ih cr channels which mo scattered all o\ or the Prcsidcmy, and many of nhich 
lia\e existed from time hnmcmorial In consideiatiou of the levenue derived 
from tlic lands iriigatod from these works Government has assumed certam 
res|)onsil)ihtu’s in connection with their mmnfenauce and management, and 
del otes considerable sums annualli to tin ir upkeep although very few of them 
w ere oinrmalh constiuctcd at the cost of the State and still fewer at that 
of the British Goicrnmcnt, and they cannot be regaidcd as State imgation 
w oiks in the same way ns the works in the liist class The aica annually 
iingatcd fiom these woiks also vanes from 3 to 3^ million acies, so that the 
total area 11 ligated fiom all the works w ith whicl I Government is more or less 
diivcth connected, may he said to range from 6 to 7 million acres annually 
'Jhis IS a huger area than is inigated from State woiks in any other proimce, 
although it will soon he exceeded m the Punjab We shall now consider 
works of the first class, which includes all those classed as productive and 
pi-otcctnc, and all niiuoi works foi which capital accoimts are kept 

228 IForlsfor tohiclt ca[ital acconuts are Kept — These works have always 
been legardcd as liigldv remunerative Until a few vears ago, the productive 
works in iladras Yielded, ns a whole, a lughei return on their capital cost 
than was attamed in any other piovmce, and it is now second ordy to the 


(34 


Punjab. Talang tbe thirty irngation wks, for t\ Inch capital accounfs afo 
kept, we find that tbe total capital outlay to end of 1900-01 amounted to over 
808 lakhs of rupees, ubile the average annual net revenue due to the woiks dunn" 
the five years endmg in 1900-01 amounted to nearly 635 Jakhs, and yielded a 
return of 8 per cent on the capital outlay. Tbe average area irrigated 
amounted to 3,292,825 acres, hut much of this was old irrigation existing before 
the works were constructed If we assume, as in paragraphs 230 and 231° below, 
that the area of new irngation due to this capital expenditure may ho taken 
at 2,065,000 acres, the average capital cost has been at the rate of ‘ Es 39 per 
acre annually imgated. ^ 

229 Group divisions — These figures give a correct general idea of the 
protective and productive value of the irrigation ivorks which have been 
constructed or restored by Government in this Presidency , but the works are of so 
diverse a character that it is necessary to analyze the figures in greater detail, in 
order to obtain a clear idea of the actual cost of irngation. For this purpose the 
works may he divided mto three main groups The first of these comprises the 
gieat perennial canals in the deltas of the Godavari, Kistna, Cauvery, and Coleroon 
nvers, from which very large areas of level, alluvial Jan^ are irngated, withoot 
the^ assistance of storage works , the second group comprises aU other canals 
which are fed directly from nvers, but uhich irngate more difiicult and uneven 
country than those compnsed in the first group , while the third consists of 
works which depend^ for then supply mainly or entirely upon storage works 
The first group comprises four, the second nine, and the tlnrd seventeen separate 
works 

230 Old irrigation revenue . — Before considering the results attained in 
each of these groups, it is necessary to pomt out that on aU the works, with 
the exception of two, the Kuiuool-Guddapah Canal and the small and recently 
constructed Dondapad tank, there is a certam area of old irrigation nhicii 
existed before capital expenditure was meurred, and is not a direct result of that 
expenditure. In the admim strati ve accounts of the works, the revenue due 
-to this old irngation is deducted from the total revenue realized, and the 
balance only is credited to the canal account, and treated as the revenue due 
to the capita expenditure Similarly, a deduction is made in some cases from the 
working expenses on account of the estimated value of old maintenance charges, 
the bailee bemg regarded as the net working expenses due to the new irrigation 
It IS found that, taking the works as a whole, the revenue due to new irrigation, 
uponvhich the return on the recordeil capital outlay is calculated, is about 63 per 
cent of the gross revenue derived from the works, while about 37 per cent is “ old 
irrigation revenue,” which it is assumed would have been realized from old works, 
if the capital expenditiue had not been incurred This factor of “ old irrigation 
revenue ” renders it difficult to ascertain vuth great accuracy the real productive- 
and protective value of any work, as the amount of the old revenue, and also of 
the old mamtenance charges, must be determined more or less arbitrarily, and the 
figures, which have been adopted, may possibly be open to criticism The exis- 
tence of this old irrigation has, however, to be recogni^ on almost all Madras irri- 
gation works, and the method of accounting for it has been in foice from the com- 
niencefiient of the new works, and has undoubtedly received very careful attention 
from the iladras revenue authorities It is possible that some of the works have 
not been given full credit for their undoubted effect in keeping the returns from 
old irrigation more steady ; but the substantial fairness of the present distribution 
of the total revenue between old and new irrigation h^ not been challenged by 
any of our witnesses, and we have no reason for believing that the share vMch is 
attributed to the construction of the new n orks, is, on the whole, appreciably ’ 
more or less than may be properly credited to them Me therefore accept the 
figures which have been recorded as the most reliable that can be obtained Me 
may also assume, as sufficiently correct for our purposes, that the area 
of irrigation due to the works bears the same proportion to tbe total area 
irrigated as the revenue credited to the works bears to the whole revenue ; 
that is, takmg the works as a whole, about 63 per cent 'Ibis assumption is, no 
doubt, open to criticism, but we think that it may be safely adopted, at any rate 
when comparmg the results atffiiaed in the different groups of works. ’ 
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231. Analysts of JinanCial results hy groups —The following is an abstract of 
the principal rekilts obtained for different groups and sub-groups — 
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The rates m the penultimate columns have been struck on the irrigation 
revenue and areas due to the works, and represent the charges for water 
supphed to the cultivators The total revenue creditable to the n orks, on which 
the percentages in the fifth column are based, mcludes miscellaneous receipts, 
but the amount of these receipts is very «>niall. Out of a total revenue of 
ovei S5f lakhs, it amounts only to Es 1,94,000 for all works Of this sum, 
Rs 1,71,000 IS reahzed on the first sub-group in Group I (the Godavan and 
Kistna Canals) and is mainly due to navigation 

232 Godavari and Ktstna Canal s . — ^The deltaic canals, forming Group I, may 
be considered under two sub-groups The first comprises the Godavan and Eustna 
Canals These are the only imgation works m Madras which can be usefully 
compared with the great perenmal canals of iS'orthem India Tliey were, how- 
ever the first 01 pioneei works of the Lind constructed in Southern India by the 
British Government, and are signal monuments to the gemus of Sir Arthur 
Cotton, with whose name both, but especially the former, must always be 
inseparably connected The grand results obtamed by Sir Arthur Cotton 
on the Cauvery and Godavari Canals led to the subsequent construc- 
tion of the Kistna works It must be borne in mind, however, that the 
Godavari and Ehstna Canals, like the great canals in jS'orthem India, 
present the simplest form of the irrigation problem, exceptmg only that 
which has been met m the Cauvery works and m the mundation canals of the 
Punjab and Sind The canals command level alluvial plains and draw 
their supphes fiom great rivers which are m flow aE the year round, and on 
which large storage works, however desirable, have not been found necessary 
to secure the restdts already attained The necessary command and control of 
the supply, m ah seasons of the year, has been obtained by the construction of 
weirs or amcuts which hold up the water a few feet to the required level ; and, 
although the construction and maintenance of these works have in almost all 
cases demanded great boldness and engineering skiU, the cost, however great, 
has been small compared with the results which they rendered possible. 
Lastly, it may be said of all these works that the character of the climate and 
of the cultivation assures a practicaUy contmuous or constant demand, which 
is limited only bribe supply, and which lenders financial success almost a 
matter of certainty. It is only with canals of this class that the Godavan and 
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Kistna Canals can be fairly compared If the figures given m the first line of 
the table m paragraph 231 are com 2 iared with those for the Pun]ab manor works 
given m paragraphs 12 to U, it nil! be found that there is a great 
similarity in the results brought out, n liethcr regard be paid to the average 
return on the capital outlay, or to the rates of cajiital cost, of irrigation revomm, 
nnd of working expenses per aoio irrigated Tlio fact that results so similar 
have been attained on two groat systems of irrigation works, separated by 
nearly the whole ^ length of India, designed and constructed by Irngation 
Engmeers of t\i o ditloreut schools, and developed under two wholly indepimdont 
admmistrations, cannot but bo regarded as very remarkable, while it justifies 
some confidence in general conclusions as to the productive and proteotivc value 
of works of this type. 

233 -Oauvery and Colcroon works — The Cauvery and Colcroon works have 

been considered as a separate section of the deltaic group, as they form 
a special class, and cannot bo compared with any other irrigation work's The 
mam Cauvery river, on entering the delta, divides mto a number of minor 
channels, of which the Coloroon to the north is the principal , and irrigation 
has been practised from these cliannels duiing the flood season from time 
immemorial The distiibution of the supiihes entering these cliannols has, how- 
ever, been subject to extiaordmary fluctuations, depending on the vagaries of 
the river and the vicissitudes of the rainfall Sir Arthur Cotton recognized, 
almost at the commencement of his Indian career, how much might be done hy 
properly constructed works to control and improve the distribution , and on his 
imtiative, an important old native work, the Gmnd Anicut, was strengthened 
and repau'ed, the Upper Anicut was constructed at the head of the delta or 
olf-take of the Coleioon river, and many other works were made for improving 
the regulation Ihese, with subsequent additions, constitute the Caureiy works 
There are no artificial canals oi laige distributaries, as the water is carxied 
all over the delta by means of the rii er channels , and the cITorts of the 
Inigation OflBLcers aie mainly directed to contiolhng the distnbution, so 
as to prevent a channel from mnnmg dry when water is most urgently needed, 
or to protect the cultivation on it from excessive floods at othei seasons The 
total revenue assessed annually on the Cauvery irrigation dunng the five yea'’s 
ending 1900 01 averaged Rs 4i2,31,(>00, but of tins, Rs 32,91,0o0 lias been 
treated as old imgation revenue, the balanoe only bemg credited to the works 
This balance represents a return of over 37 pei cent on the small capital outlay 
which has been incurred in improvmg the distribution The lower Uoleroon 
works are of less importance, but they are of the same class, and have therefore 
been grouped with the Cauvery 1 he average revenue lealized from the lower 

Coleroon irrigation has amounted to Rs 4,26,000, of which only Il‘« 1,50,000 
IS old irrigation revenue, the new revenue representing a letuin of 25 per cent 
on the capital outlay The expenditm*o on these wo^ks has therefore be m of a 
highly remunerative chaiactei, and has resulted not only m an mciease of the 
irrigated area, but also in great benefits to the areas origmaUy iirigated The 
works are, however, of such an exceptional kind as to make it improbible that 
similar results will evei be attained elsewliere 

234 Kurnool-Qaddapah Canal — first work to be considered m the 
second group is the Kumool-Cuddapah Canal, which, m oompaiason with the 
small degree of protection it affords, is one of the most costly and unre- 
munerative irrigation works m India It nas pirt of a great scheme for 
the extension of irngation in the Ma Iras Presidency hy the agency of a private 
Company This scheme was first proposed in 1857 in consequence of the great 
success which had been attained on Sir Arthur Cotton’s woiks in the deltas 
The construction of the work was entrusted to the Madras Irrigation Company, 
by whom it was practically completed, but financial and other difficulties 
compelled Government to purchase and takeover theuorks, the transaction 
bemg completed in 1882, when the Conpany was dissolved. We shall 
refer a“-ain to this work in the next; section and are merely considering 
it separately now, bacauro the capital outlay which has bean incurred 
IS absolutely so large, and the lavenue returns have been so insigni- 
ficant, that no true idea can be formed of the productive value of 
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irrigation 'worlcs in tlie i^Iadras Presidency if this canal is merged irith all 
other yrorks of tho same class As to the protcctirc value of this work, it appears 
to haie been at one time contemplated tliat the canal would urinate 200,000 
acies Tho maximum area hitherto recorded is 90,285 acies, in the great farnine 
year of 1876-77 wheu the canal was still under tho management of the Madras 
Irrigation Company , hut in i cars of normal inmfall, the aiea uas not more than 
a tlurd of this, the avoi-a^e for the four years piecocling the second great famine 
year of 1896 97 being only 32,160 acres. In 1896-97 the area was 87,226 aoies, 
and in other years of drought, such as 1891-92 and 1899-1900, it exceeded 73,000 
acres There has been a marked and satisfactory improi ement since 1895-96, 
the aioragc area for the follow ing five yearn being 61,4-81 acres, and duiing this 
period the gioss revenue has exceeded tlic woiking expense by about half a lakh 
It IS ako worthy of note that, whilst the recent census shows' a decrease m the 
total population in both tho districts (Kurnool and Cuddapah),ns compared with 
the population before the famine of 1876-78, the taluks which the canal 
traverses exhibit some increase which it may not be unreasonable to attribute to 
the protection atlorded by the existence of assured irrigation 

235 Snh-grovp (b) of Group IJ— ITio eight works • compnsed inthissec- 

'Munvor.. Sh.tiMop., Tnllnr JjOn ^10 ^ICal ^ the mOSt USCful WOrks 

Arl nnkota, Kfthnp-vTOTon, KandiTir, Oftni'^ra tliat cau IlC COnstrUCt-Cd 111 the aiCas OUt- 

side of the three gieat deltas They 
consist of canals of varying swe, taking off from above amouts across the beds of 
rivers, the flow of which is sufliciently constant durmg certam months in the 
ycai to pcimit the irrigation of consideiable areas of single crop paddy, without 
the assistance of storage works, although storage works are valuable accessones 
On these works, how ever, tlierc arc no storage reservoirs of any importance The 
capital expenditure on the eight woiks has amounted to Rs 14,17,716, and the 
area urigated by them averages 153,000 acres, of which we have assumed that 
62,000 acres arc directly attnbutable to the capital expenditure mcmTed The 
not revenue due to the works averages Rs 1,36,000, or nearly 13 per cent on 
the capital cost , so that, taken as a whole, tlus important class of works may be 
regarded as highly remunerative , and if the irrigated area assumed as due to 
the works may be taken as correct, tho capital cost has not exceeded Rs 23 per 
acre TTorks of this kind are, however, so suiiplc and so cheap that they have 
piobably been already constructed in most of the places in wluch the conditions 
aie faiourablc 

236 Oioup III The Periyar project . — The works which have been 
placed m the third group depend for their supplies on large storage reservoirs, 
which have been formed by constructmg dams across rivers or streams which 
flow irregularly duiing tho ramy season, and are generally dry for the greater 
part of the year Tho urigatmg efliciency of any particular work depends so 
much on the swo and nature of the catchment area, and on the rainfall over 
it, that comparisons with other works of tho same class are difficult and mislead- 
ing , but on most of these nvers a ceitam amoimt of urigation has always been 
ellected by means of ameuts and side cliannels of the kmd which have been 
placed m Group II The r alue of tho storage woik is mdicated by the mcrease 
in revenue w Inch has ensued on its construction, and on the improvement of the 
ameuts and distributaiy systems below them The works differ so much in size 
that it IS convement to consider them m three sub-groups The first of these is 
the Penyai pro]ect w'hich must be placed by itself, not only on account of its 
magmtude and special character, but also because it was not completed until 
1896, and its irrigation is hardly yet fully developed Por the latter reason, it 
is useless to consider, as m the case of other works, the average results attamed 
durmg tho last five years, and we have therefore shown, m the table m paragraph 
231, the figures for the year 1900-01, as givmg a better idea of the produc- 
tive and protective value of the work The annual return on capital outlay 
has been steadily nsmg from ml m 1896-97, to 3 43 per cent m 1900-01; 
and it seems probable that, as irrigation develops, the average retium for the 
future wiU be higher than that attamed m the latter year, and that this 
work may be expected before long to yield a net revenue m excess of the 
annual charges for interest ; while the capital cost per aope of new irrigation 

p 
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may evontually be reduced to lees than Bs. 100 The conditions are, in many 
respects, very favourable for & large storage work, for the lake fills every 
year ; and in every year but one since the opening, tberc bas been so much 
surplus that tbe question of increasing tbo storage capacity appeal’s to deserve 
consideration It is satisfactory to note that there is a probability of a large 
storage work of this kind proving directly remunerative, but it may, at tbe same 
tirbe, be inferred that suob woiks cannot bo expected to yield very large profits, 
oven when tbe conditions of storage are unusually favourable 

• 

237 The Penner-Smigam, Talar, and Tvshilcnlya ‘projects. — Tbo second 
sub-group of this class comprises tliroe largo storage work's, on each of wlucb tbo 
capital outlay bas exceeded 20 lakbs Of these tbe most profitable is tbo Ponner 
and Sangam pro]eot which has yielded an avfcrago return of 7 2 per cent on a 
capital of 60 lakhs , but here, too, conditions are very favom’alilo, as there is a good 
deal of direct irrigation from tbo Ponner river, m addition to tliat effected from 
tbe reservoirs On tbe other band, tlio Buslukulya project, which also has some 
direct irrigation, bas yielded a return of 0 6 per cent ordy, on a capital of nearly 48 
laklis The cost of this work appears to have been enhanced by faults m design 
and construction , and, as it was sanctioned as a protective woric, it bas been deemed 
advisable to withhold water at tbo end of tbo rams which might bo utfiized 
lor second crop irrigation, and to reserve it for use in tbo foUowmg season— -an 
arrangement which mvolvos a oortam loss of revenue The average return for 
the three ivorks m this sub-group is just 3 per cent , while the capital cost per 
acre of new irrigation is about Bs 74< 

238 Smaller storage toorlcs.— The tim’d sub-group comprises j^roductive 
works varying in cost from 16 lakhs to Bs. 44,000 These works have yielded an 
avoi’age retmaiof 6 ’6 per cent on the capital outlay, which amounted to about 
Bs 46 per acre. They have, theiofore, on the whole been distmctly remunerative , 
and the figures given support the geneial conclusion at which we aimed when 
considering the storage norks m the Deccan, that for a given expendi- 
ture on works outside the Gbats, or region of unfaihng rainfall, greater protection 
can be afforded by a number of small works of this class than by a few laige 
works This mference, however, is one that must be adopted with caution , and so 
much depends on the circumstances of each case that exceptions are likely to 
be very numerous 

239 General oonolusions as to ^nancial results attained on storage worhs — 
Prom this analysis of the financial results attained on UTigation works m Madras 
for which capital accounts are kept, it will be seen that the general results for 
the works, as a whole, which aie shown in paragraph 231, cannot be taken as an 
indication of those which may bo anticipated for new works which may be 
.undertaken m future The conditions on the delta ■yorks are exceptionally 
favourable and will not obtain elsewhere , ivlnle, on the other hand, the abnorm^ 
oostof'the Kurnool-Ouddapah and its unfavourable conditions render it necessary 
to exclude it from consideration It is doubtful if there is much field for the 
construction of new river channels unaided by storage works , and it appears, 
therefore, that future extensions of uiigation must depend upon storage, and will 
fall undei Group III Takmg this gioup as a whole, it is found that the capital 
outlay on seventeen works has amounted to 267 lakhs, on which the net revenue 
due to the works yields an average return of d 6 per cent Accordmg to the 
method adopted, the average area annually nvigated m consequence of this outlay 
may be estimated at 372,000 acres, or 66 per cent of the atea irrigated by the 
works, and the capital costof the new imgatioh may therefore be taken at Bs 72 
per acre The revenue due to the works is at the rate of Bs 3 66 per acre irri- 
gated, wlule the average rate for working expenses is Bs 1 13 per acre 

240 It must, however, be home m mmd that the capital cost per acre 
on new works is bkely to be much greato than that meurred on existing 
works. '1 he best and most eligible sites h&ve probably been taken up, and much 
of the outlay of the past has been incurred on the restoration or improvement 
of old works The average cost of new works is not bkely to be less than Bs 100 
per acre, and the net revenue per acre would not be more than Bs 2 6, assummg 
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that tlic present aveiage for leicuuc and noiking expenses aie maintained. 
On some irorlvs, on nlucli gieat •\olumes can be stored nitli unfaibng ceitamty, 
sucli as the proiiosed rcscri oils on the Cam eiy and Kibtna, tlic icsults may be 
more faroiu’ablc than tbis , lint on otliei's, siioli is tbe iiorks m tbe Deccan, tbero 
irill pi-obably be a much smallei return 

241 JVorlsfor winch capital accounts a> e not hep! — "We have bitlierto con- 
sidered only ixoiks of tbe fii’st of tbetuo classes lefenedto in tbe first paragraph 
of tins section, that IS, n oiks for ubicb cajutal and icvcnue accounts aie ruain- 
laincd it has abcady been explained that ii oiks ol tbe second class have not been 
constructed by Government , but heavy evpenditmc is nciertbelcss annually 
meurredb^ Goverament m respect of them, and the piotcctive lalue of tbe 
vrorks is so gmat that some lefeiencc must be made to tliem in this section It 
IS said that there arc no less than 10,000 small inigation works m tbe Presidency, 
consisting citbei of small tanks or iiver channels, which uiigate between them 
OYoi 3 niilhon acies, or about as I'luch as all the works m the fii-st class put 
together Of these 3,460 of the kugci woiks, irrigating over 200 acres each, are 
in the chaigo of the Public AVoiks Dcpaitmont, and 31,376 works aie m charge 
of the Pel enuc Dcpaitmcnt The icmaming norks consist of vciy small tanks, 
irngatmg less than 10 acres, and of a large number of ‘ spring ’ and nver 
channels nhich am kept up by the rayats themsch cs Thearens iriigated by the 
norks under the Public lYoiks and Rciemio Departments dunng the three 
years ending 1900-01 averaged 3,117, acres, onnhnh a levcnne of nearly 
81 laklis nas assessed The total oxpcmhture annually meurred by Government 
dunng the same period, m the mamtcnanco and loipiovcment of the works, 
amounted to nearly 20 lakhs Theso figures show clearly the great protective 
value of theso works As there is no capital account, then productive value 
cannot be stated , but it is sutficicut to say that the charges for maintenance 
amount to about 25 per cent of tho revenue dependent on them. The 
gencKil question of the admimstiation ot these norks will bo more conveniently 
discussed m the next section of this chapter 


{ill). — Scope foi'furthcv extensions of State ii rif/aiton icorls 

242 Becommendations of the Famine Commmwn of 187S-S0 — The Pamme 
Commission of 1S78-80 made the foUowmg recommendations as regards the iiri- 
gation systems of the Madras Presidency — 

First — That the s} stems of tho three great deltas rmght be completed 

Second — That the proposal for storing the water of the Tungabhadra and 
thereby irngatmg a laige area m tho famme-stricken distnct 
of PeUarj'', should be caiefully exammed 

That the foUoning works should be executed — 

Thud — The Kistnagiii resenon m Salem 
Foil) th — The Pen^ ar pio 30 ot m Madma 
Fifth — Tho llushikidr a project m Ganjam 
Sixth — The Sangam project m Nelloie 

Seventh — That the Km’nool-Cuddapah Canal, tho piopeity of the Madras 
Iingation Company, should be tiansferred to tho State 

The fourth, fifth, sixth, and seventh of these lecommendations have been 
carried out, and much has been done to impiove and extend the area of nri- 
gationmthe three gieat deltas of tho Godavan, Kistna, and Oauveiv But there 
still lemams a good deal to be done In the Kistna, second crop irrigation has ytt 
to be developed, and water has to be given to 150 squai ennlesm the island of Divi 
A supplemental y supply is often reqmied in the Cauveiy,and the many channels 
that tiaveise the delta arc at one time used for imgation, at another time for 
dramage The irrigation outlets^ aio so imperfect as to render economical 
distribution of water impossible, and vested rights have been recogmzed which 
only tend to extravagant waste of water 
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24t3. (The Tungahhadra project — Careful btudy lias been l)eBto"^ 7 ed by out! 
oflS-cer after anotlier on the utilization of the Tungaliliadra. But fi nm tlie reports 
laid before the Commission, it ■would seem that these oflicei’S saw very clearly 
that no pro 3 eot could be framed which would piove directly repioductive , and their 
reports have about them a sort of academical flavour, as though the authors knew 
qmte well there was no chance of the woik ever bomg earned out Much cannot 
be done "without the storage of the Tungabhadia This must bo an expensive 
work , and it can only piovo roproduofavc if the agricultural classes decide to 
avail themselves regularly of the water that will flow past their lands. But this 
IS ]ust what cannot be safely depended on Much of the Bellary soil is of the 
black cotton species, similar to that on the Kumool Canal In a year of 
drought the cultivators will be ready enough to use it to water their millets , 
but m ordinary years this soil retams so much of its moisture that imgation is 
gmte superfluous for diy^orops A steady and legular demand for irrigation is, 
therefore, dependent on the readmess of tiie oultivatois to abandon the cultiva- 
tion of dry crops for that of nee Wo find, however, that strenuous and long 
sustained efforts on the part of Government to mduoe the cultivators on the 
Kumool Canal to substitute wet for diy cultivation, have not been attended with 
any marked success , and we see no reason to suppose that a different result may be 
anticipated in the Bellary distiiot, or that there will be a general demand for 
imgatiou m any but the dnest years Whore holdings are large, three or moic 
acres can be put imder diy oiops at a cost not exceeding that of cultivating an 
acre of nee, and will, in years of oidmary ramfall, yield m these rich black soil 
tracts a larger profit to the oultivatoi We ai’e mohned, therefore, to doubt 
whether it is sound pohey 'to endeavour to force the cultivation of nee on such 
soils as soon as the means of imgation have been provided, or to rely on the 
readiness of the people to change their whole system of agnculture We cannot 
but think, howevei, that some anangement may be possible imder which water 
could be supphed to dry crops m Bellary m seasons of drought, and be utilized 
elsewhere in other years It seems certam that, if a canal coidd be taken through 
the BeUary distnct, and across the watershed mto the distnots of Anantapur, 
Cuddapah, and NeUore, supplementmg the discharge of the Penner, there are 
many tracts m which the water would be eagerly utihzed ; and, lookmg simply 
at the great national object of protection against famine, it might be justifiable to 
deprive these latter tracts, m years of drought, of so much of them supply as would 
otherwise be stoiedfor second crop cultivation, m order to utihze it m savmgthe 
dry crops m the black cotton soil tracts of Bellary and other districts 

244 The Kurnool-Ovddapah Oanal — Olosely associated with this Tunga- 
bhadra project, is the question of the measuies to be taken to adapt the Kumool- 
Cuddapah Canal to carry the volume ongmally proposed for it It seems 
certam that that canal can never be made into a great financial success It 
must always be crushed by the weight of its capital account. But, taking it as 
it IS, it has aheady pioved a valuable instrument of famine protection, and we 
believe that its usefulness might be greatly extended by the judicious outlay of 
funds , an outlay which wiU certainly not render the financial position of the 
whole capital account more unsatisfactory than it now is The Kumool- Cuddapah 
Canal, as ongmally designed, was to carry 3,000 cuseos Part of this was to be 
employed on the imgation of these distnots, and part on main'taming a navigable 
connection between Kumool and Cuddapah — a scheme which has resulted m 
nothmg but loss of water and money, foi the navigation traffic is practically 
ml, although no dues of any kmd are levied The unused balance of the water 
uas to be passed on mto the Penner and used for the extension of imgation m 
the Nellore district We have been informed that, owing to the ongmal defects 
in the work, and to the neglect of necessary annual repairs and the difficulty of get- 
ting money for expenditure on a work which has proved so unremunerative, a 
larger volume than 2,000 cuseos cannot now be passed mto the canal at the head, 
while the usual limit is 1,200 cusecs , and that the supply that can be earned safely 
below the Tangadeutza tank m the 61st mile is much less than this. We 
consider that, whether or not it is decided to create storage reservoirs m the upper 
Tungahhadra, the Kumool- Cuddapah Canal should be placed m thorough order, 
its capacity should be increased, and extensions should be made mto adjacent 
tracts which are more suited for imgation than much of the area at present 
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under command. The state of inefficiency mto which this woik has been 
allowed to fall appears to he due m great measure to the existence of a rule that, 
inasmuch as the canal has not fulfilled the conditions of a pioductire pubhc 
work, aU further capital expenditure must be met fiom lerenue, that is, from the 
grant for minor inigation works, which aie provmcial worLs in Madias 

2^5 Further investigation of the Tun gahhadra project recommended — The 
construction of the Tuugabhadra project, and the extension and improvement of 
the Khu'nool-Ouddapah Canal on the hues that we now propose, would render it 
possible to extend piotection to huge aieas m the Bellaxy, Anantapm, JKurnool, 
Cuddapah, and jS’cIloie districts, all of which are more liable to severe visitations 
of drought than any other part of the Madras Presidency "We therefore 
addressed a oommumcation to the Government of India soon aftei om visit to 
Madras, m which we explamed the position and the scope of our proposals 
in gi eater detail, and strongly recommended early sanction for an e::^austive 
survey of the whole tract concerned This recommendation was accepted, and 
survey parties have smce been formed for the preliminary mvestigation of the 
proposals which have been made The fact, however, mi^ not be lost sight of 
that it will not be possible to carry out any lai’ge storage scheme on the Timga- 
bhadra without occupying lands belongmg either to His Highness the Nizam or 
to His Highness the Maharaja of Mysore, or perhaps to boSi. We are hopeful 
that no serious difficulties may aiise if they are allowed to paidicipate, as far as 
may be practicable, m the benefits of any schemes that may be devised , or if they 
are assisted m the development of other schemes, withm then own territories, which 
depend on the consent or co-operation of the British Government At any rate 
we thmk that, at this stage, both States should be mvited to allow the fullest 
examination of those portions of then temtoiies m which smtable sites are hkely 
to be found for the storage of flood waters , for m such storage hes the only 
hojpe of affordmg piotection to this part of India, whether m Bntish territory 
01 m Native States. If it is cleaily understood that the object of the pioposed 
investigation is to utihze such sites as may be suitable for storage to the best 
advantage, without reference to temtonal boundaries, and that permission to 
exanune the coimtry will not commit the Durbars to the acceptance of any 
proposals which may eventually be formulated , we thmk that it should be 
possible to obtam the hearty co-operation of the States concerned in these preh- 
mmary mvestigations 

246 The Cauvery delta — The Cauvery works, as explamed m the preceding 
sections, consist of httle more than regulators, amcuts, and escapes, which have 
been constructed for the pm'pose of oontroUing to some extent the distribution 
of the river supply between the mnumerable channels with which the delta is 
intersected Of late years many additional works have been constructed with 
the object of improving this control, and much additional work of the same kmd 
lemains to be done , but it has long been recognized that something more than 
this is wanted, and that measmes should be_ taken to prevent the failure of the 
nvei supply at critical seasons The total area irrigated by this system averages 
950,000 acres, of which little more than 10 per cent is second crop, but the 
single ciop is also liable to fail m very dry years Theie are also areas, both 
inside and outside the delta, to which migafaon might be extended if a fuUei 
supply could be assured at the end of the season The question of constructing 
a large storage work on the Cauvery or on one of its prmcipal trilmtanes has 
been under discussion for many years, and a project for constructing a reservoir 
on the Bhavani, a tiibutary of the Cam ery, near Satyamangalam, with a capacity 
of 27,000 milhon cubic feet, has been lecently prepared m detail The woik is 
estimated to cost over a cioie of rupees, and to provide for an extension of 
uiigation of about 90,000 acres, although the mam object is to give greater 
security to the existmg irrigation The project is, however, m abeyance, as the 
question has been raised whether any storage work that may be proposed should 
not be constructed on the mam Cauvery, where it is said that a very suitable site 
exists for a reservoir to hold 30,000 milhon cubic feet The average supply of 
the Bhavam is not more than one-fifth of that of the main nver, and it h^ been 
contended that a reservoir constructed on it will be liable to fail m dry years at the 
most critical period It appears to be admitted that a reservoir on the > nver 
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iVould be moie powerful and less likely to fail than one on tbe tributary, an(l 
would render possible a mucli greater extension of nrigation But tbe suitabihty 
of tbe site for a dam, 130 feet m beigbt, wbicb wiU be required to pass tbe full 
floods of tbe Cauyery, bas not yet been fully demonstrated, tbe probable cost of 
tbe work bas not been estimated m detail, and an objection bas been raised that 
it will mtercept much of tbe silt now brought down by tbe Cauvery, wbiob is 
said to be of sucb fertilizing value that tbe lands wbiob are benefited by it 
requircTno other man u re, and would deteriorate if deprived of it, however ample 
the supply of water No final decision is bkely to be arrived at until both 
projects have been investigated in tbe same degree of detail, and fui-tber infoima- 
tion bas been obtamed on many pomts that affect tbe question. Both projects 
are of great magmtude, but it is believed that, whichever may be wltinnately 
preferred, tbe expenditure is likely to piove directly remunerative Tbe greater 
part of tbe Tanjore distiict is now so well protected that tbe construction 
of this work does not appeal to be of urgent importance as a protection agamst 
famme But it will add greatly to tbe wealSi of tbe district, and render tbe exist- 
ing irrigation revenue much more secure , it will give protection to some out- 
lymg areas , and it -will probably fulfil tbe conditions of a productive migation 
woik We may add that, although we are unable to offer an opinion on the 
relative merits ot these alternative projects, there is one argument in favour of tbe 
reservoir on tbe mam Cauvery wlucb may deserve attention Neitbei project 
provides for an extension of ungation m tbe Coimbatore district Tbe Bbavam 
reservoir is not high enough up tbe nver to give tbe requisite command , but ff 
it IS once built, it is very unlikely that a reservoir -will ever be built higher up 
for tbe benefit of Coimbatoie, as it would mtercept anddiveif the water required 
for Tanjoie On tbe other band, if tbe reservoir for Tanjore be built on tbe 
mam Cam eiy,,tbere wiU be no objection to constructmg a reservoir at any suit- 
able pomt on tbe Bbavam for tbe benefit of Coimbatore It appears possible 
also that some extension of irrigation might be effected m tbe Salem distnot 
if tbe reseivoir is constraoted on tbe mam Cauvery In both these districts 
there is great need ot protection 

24:7 Storage woi Jc on the Ktstna — lire question of providmg a storage 
reservoir on tbe Kistna bas also been frequently mooted, but imtil recently has 
not been seriously considered Tbe second crop cultivation on tbe Kistna 
Canal is practically ml, as tbe avei-age area during ten years bas been only 
323 acres, out of a* total area of over 620,000 acres, although on tbe Godavanover 
Id per cent of tbe annual irrigation is second crop Tbe absence of a second 
crop on tbe Kistna bas been explamed as due partly to tbe insufiBLciency or irre- 
gularity of tbe supply aftei December, and partly to tbe apathy and conserva- 
tism ot tbe rayats , but the foimei is probably tbe truer cause There appears 
also to be room tor a considerable extension of first crop cultivation if a full 
supply at tbe end of tbe season could be assured Tbe present supply is some- 
times not equal to the demand , and it is important to observe that, undei present 
conditions, any extension of imgation on the ICmmool-Guddapab Canal, or m 
Hj dcrabad, could only be effected at tbe expense of tbe Kistna jystem A 
storage resen oir on tbe Kistna would permit tbe development of tbe Kistna 
Canal to its fullest capacitj', and would, at tbe same time, render itmdependent of 
the suppbes now brought down by tbeTungabbadra l\Ir Eoid, Executive Engi- 
neer, lias recently made some pi ebrmnary mvestigations, and bas proposed to 
constmet a storage work about 130 miles above Bezvada with a dam 160 feet 
high and capable of impoundmg between 30,000 and 40,000 miUion cubic feet 
One advantage of tlie proposal is that, if cained out, it would be possible to take 
off a high level canal from tbe right bank of tbe Kistna above tbe dam, which 
could bo maintamed m flow as a monsoon canal until tbe level m the reservoir fell 
below a certain point This canal would be earned through tbe uplands of tbe 
Kistna district and then on mto the norihcin part of the Kehore district, and 
could be utilized for hrigation in these tracts, and for fiUing storage woiks 
When tliL canal ceased to flou, thir water still retained m the reservoir Mould 
lie utilized in maintainmg tbe supply in tbe Kistna at the level of require- 
ments in the delta, wheie both tii-st and second crop nrigation M'ould be 
del clojM d l(» tbe ufniost 31 r Beid is of rqnnion not only tbat Ibc m oik is 
feasible, but tliat it m ill also be du ectly reuiuncrohi e. No opinion can bo ollcrod 
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on points until tlio colionii' luis hron tlioroiighl,^ inrcsti^aforl The proiccfc 
iv of such nug'nitudi' that it may not lie possible to cany it out concuirontly 
M itli tilt* 'J'uiu^'blndn and Cainori projects, but it lias such an important 
beaun^ on the prop()v,ils for the forniei, that no haio lecommendcd that fuilher 
nn rsti'j; dion should also be jmt m hand as soon as jiossiblo 

2 IS T)v t ptiin}.infi pvijccJ — An intcrcstiji" piojeot for tho irrigation of 
oO.OOO .'ion's in the J)n i Jshmd at tlic moutli of the Kistna delta was laid before 
Us n\ Mr Held. 'Vater fiom the Kistna Canal can be eonvcicd to (Ins island 
oidi b^ iiK'aiis of an eviiensiio nijiu'diiet .leioss the rner, and the jnesent suptilv 
in thee mil is not sufTieient for the pui pose JAtmatc^ have, therefore, hco'u 
prepnrt'<l for .1 l.ni.:e sti'in ]nimpinir station, at uhich the uatcr icqnncd for the 
in iu.it ion of till' ishnd uonid lie jnimpcd nji fioni the rner Pumjang irould 
heuin as som ns the inei eo ik's dow n ni flood and uonld be continued until the 
inei snpph falls so lou lint tbeuatd lieeonies bra elvish, or goneially from 
the middle of .Tune to end of Xoieinhiv, the nia\imum lift hciiig ahouf io feet, 
ilthonub (he 'wer.iue Mill not he nioie linn 10 f<’el It is estimated that this 
work Mill cost 12 hlvlis. and tint it will he direotU icniimoiatnc The scheme, 
wlutli h.is heeii ("iiefnlh uoikid out, n one (h.it should he considered on 
its nieiits asn pr.*dueti\e uork fm ue are tninhle to recommend licaiy niipro- 
dnetn <• e\]ienthtin<’ on (he uroimd of the protectn e lahic of an extension of 
irngition t«) tins islmd 'I he pi ojeel is, houeiei, one of considerable import- 
ance , foi, if it e.ni he denionstr.it d (h.ii steam pinnping on a lai'gc scale can be 
e irricdontat a profit, tlieie miisi l).*a "rcit main jilaccsu licic itc.an he introduced 
Mitiigicit h«neb( to the jieojile, and uithoul imposniu any perm. aiient buitlen 
on ihe .St il<‘ Mr Held h is indeed ]n'ojiosed other sites on the Godaa.an and Kistna 
a)»o\e (he aments, uliere it issanl that 1 irue aie.is could he hiought under irnga- 
tion in tin* saiiiCMii. it less c«'s( than In the coiistmcl ion of storage uorks 
It is null 111 proh ihle th it one 01 two snieceSsful iiistallalionb of (his hind would 
e-n unra'ie larue Imdowiiors nrpmate lapit.ilists to midertnko similar w orks 
InHuiplmain thous.md acri s an* .innu.ilh iiiigatedln steam pumps , hut in 
India stt.iii lift n.iuitim i'* almost unknow n, tiK hough a fen insfaiiccs have 
oiaio to onr notice, m winch, 1 )\ prnate cnterpiiso, cfloits m this dircotiou have 
neentl) liei 11 made on a small scale with oil (ngmes It ajiiicai-s to us that 
this is .1 m ittei m which Goierninent might veil uscfnll> lead the way, and 
that .1 well dcMsed iminpnig seliome sho'ild, on tins account alone, icccive 
fniour.ihle < onsideration 

2J0 7 ho Coihiro} I — Onr e\ ideiice indicates lint the supply in the Gothavavi 
is generalh siitheient for the reipmemciils of the delta, and that there is at am 
1 all* no scope for sin li an extension of eithei first or second eiojionltn.itiou within 
(hodelt 1 'IS would jus(if\ the const met ion of expensive sloi ago w’orksin the Upper 
Gol nan foi the henetit of this tract, whicli is iiowcomplctch protected against 
fniimc No doubt main «(or.agc woiks might he inoposed on the Uppei Goda- 
vari or its afilnonts, foi the pi o( eel ion of tracts in thou neighhourhood But m.any 
01 most of these would he in rm/n //Von lands, 01 m the territories of feudatoiy 
Chiefs, iciraiding winch we have no cvidcnoo, or in scarcely populated and 
mill e ill h\~ forest tracts, m winch the development of cultivation would be very 
slow Others, to wlneli icferenco is m.ado m onr ch.aptci on the Ccutial Pro- 
vinces, aie in bl.ick cotton soil tiaots, into which the introduction of iingalion 
would he a measure of very doubtful expedioncv E\ cry scheme of this kmd 
must he judged on its own incuts as a local project Storage woiks have been 
proposed in '^t ho uplands of the Godavari distiiot itself, on the Sigillem and 
Yerrakalva and Yellciai 1 ivors , hut such luquiues as hav'O been made in lespect 
of the two former, winch c.anno( howov'crhc regarded as conclusive, mdicate 
Hint the cost of the works would ho very high w'hcn consideied with icfeience 
to ihoir imgating capacitv Ikis pait of the district is m need of piotection, 
and wc reconWeiid fmlhci’invcstigation of projects of this class, although they 
cannot ho regarded as piomisnig. 

250 Jhcritjar project —The possibility of extending the important Penyar 
pioicct has also been suggested to us The present full supply capaoity of the lake 
js 0 480 miUioii cubic feet In 1899, which was a very dry year, there was no 
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surplus or discliarge over the waste weir , but we were informed that in other years 
the surplus has averaged over 10,000 miUion cubic feet^ all of winch passes to 
waste It would be possible, by erecting shutters on the waste weir, to mcrease 
the storage in the lake by over 2,000 milhon cubic feet But the present escape 
capacity is thought to he insufficient even under existing conditions, and if the 
storage or full supply level is to be increased, it will be imperatively necessaiy to 
give greater faoihties for escape, either by lowering the bed of the present ’escape or 
m some other way, and also to increase the discharging capacity of the tunnel 
The cosb will be considerable, but it will probably not be piuhibitive if an additional 
8,000 milhon cubic feet can also be stored, at a moderate cost, m one or more 
tanks at the foot of the hills or downstream of the tunnel It would thus be 
possible to extend the area under irrigation by 20,000 acres, and we are informed 
that there is plenty of room for such extension It would seem, therefore, that 
the utility of this work could be greatly mor eased, but the cost lias not yet been 
estimated 

261 Kistmgiri J’eseryoe?' —The Kistnagiri reservoir, in the basm of the 
Ponniar river, the construction of which was recommended by the Pamme 
Commission of 1878-80, has not been carried out It was at that time supposed 
that the reservoir would have a waterspread of from 24 to 30 square miles 
and be capable of irrigating from 96,000 to 120,000 acres Tlie piO]ect was 
investigated in 1884, and it was roughly estimated that an average of 16,428 
millions of cubic feet would be available for storage, which would suffice for 
the irrigation of 60,000 acres, and that the cost would amount to 40 lakhs' 

It was subsequently found that a yield of 16,000 million cubic leet could not 
be relied on, as the mt'cimum yield durmg five years ending 1895-96 was less 
than 10,000 miUions, and only 483 miUions would have been available m the ' 
dry year of 1891-92 Later experience has been moie favourable, foi although 
the yield in 1896-97 did not exceed 3,336 millions, it varied durmg the four 
following years from 26,000 to 61,000 miUions These figures are based on gauge 
readings recorded at a weir lower down the same nver, and are, therefore, 
probably reliable Doubts have, however, also been expressed as to the area that 
oan be brought under irrigation near this site It is pointed out that the land 
closely resembles that under the Barur tank, which is lower down the same 
drainage Ime^nnd on which there is a very small demand for imgation owing 

to the reluctan^^ of the people to take to wet cultivation Vaiious reasons have 
been assigned for \this, such as the msufficienoy of the supply durmg the second 
crop season, the uhsuitabihty of the soil, objections to the system of compounded 
assessment on wet lands, and the great cost of preparmg the land for nee 
cultivation These reasons are not very convmomg , and some effort should 
be made to ascertain the real obstacles to the development of irngation 
on this work, before Constructing another of the same class and under the same 
conditions. If the formsof assessment is ill-adapted to the conditions of supply, 
it should not be diffiomt to alter it. Protective works aie, no doubt, desu- 
able m the Salem district, which is hable to suffer from drought, but if the 
Kistnagm reservoir is to b^onstructed, it must be on a much smaller scale than 
originally contemplated ^e finst step is to determine by closer inquiry the 
area that is hkely to take irrigation, and the possibihty of utihzing the water m 
South Arcot, if not taken m Salem But m view of the unoertamty of the yield, 
we doubt whether it will be found advisable m any case to provide storage for 
more than 4,000 or 6,000 million cubic feet, unless the extra cost due to a gieater 
capacity should be very small 

262 Other proposals for exlerkwn of m^jor utorks — Other proposals for 
extensions or improvements of existing major works have been made, such as 
the construction of a new storage reserVoir on one of the tributaries of the Tam- 
brapami, for the purpose of steadying the supply of the Snvaikuntam aniout system 
durmg the south-western monsoon, and'of additional storage works m connection 
with the Rushikulya and Penner projects Such works will be useful, and the 
estimates for them can be considered on their merits when submitted 

263 Provincial irrigation works fot' which capital accounts are kept — 

We have hitherto considered either new works of great magnitude, or exten* 
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sions of existing major nrorks, whioli would, imder present arrangements, be carried 
out from Imperial funds, either as produotiTe or protective irrigation works 
But there are m the Madras Presidency no less than 26 minor works (excluding 
the Buckmgham Canal which is purely for navigation) for which regular capitM 
and revenue accounts are mamtamed, and ^ es^enditure on these works is 
classed as Provmcial These works irrigate about 500,000 acres a year , and the 
capital outlay mcurred on them to the end of 1900-01 amounted to about 101 
lakhs, the cost of particular works varymg from 21 lakhs, for the Palar anicut 
system, to sums of less than one lakh The capital cost of new works of this class, 
and of extensions of existmg works, as weU as the whole cost of mamtenance, are 
met from provmcial revenues , expenditure chargeable to capital durmg the 
ten years endmg 1899-1900 averaged Es 4,22,061, the average amount of the 
mamtenance charges durmg the same period bemg Es 3,61,746 ; so that, m round 
numbers, the total expenditure may be stated as 8 lakhs per annum, divided m 
nearly equal parts between new works or extensions, and mamtenance The 
works as a whole are remimerative, for the net revenue yields an average return 
of 6 per cent, on the capital cost There appears to be a wide field for the 
multiplication and extension of works of this class , but the existmg rules for 
financing irrigation works tend to restrict the construction of those which 
are not mdividually of sufficient importance to be treated as Imperial works 
(productive or protective, as the case may be), or which are extensions of works 
at present classed as mmor or Provmcial The Local Government has, mdeed, 
power to sanction estimates up to a limit of Es 10,00,000, exclusive of 
establishment and mdirect chaiges; but, as long as the cost of new 
works is chargeable to provmcial revenues, the grants that can be allotted for 
their construction are likely to be madequate In another chapter we have 
recommended that capital outlay on irrigation works for which capital and 
revenue accounts are kept, should not m future be met from revenue If this 
recommendation be accepted, future progress m the construction and develop- 
ment of works of this land, even if classed as Provmcial, will not be liable to 
restriction by the exigencies of provincial finance They will be earned 
out as part of a general programme for the extension of imgation works 
throughout India , progress m which is more likelv to be limited by delays in 
mvestigatmg and working out sound projects, and by want of e^bhshment 
for their execution, than by any difficulty in providing the necessary funds 
There is undoubtedly a wide field m almost every distnct foi the construction of 
isolated works, forming no part of any great project, but collectively of great 
importance We have seen a list of seventy sudi works, situated in si^een 
different districts, of which fifty-four had been so far exammed as to permit 
an idea bemg formed of then irngatmg capacity, which was estimated m the 
aggregate at over 400,000 acres Some of these were under mvestdgation at the 
tune of our visit , and the work has smee been contmued bv the Superm- 
tendmg Engmeer on special duty, accordmg to whose latest reports there are some, 
such as the Gandipalem andi Mopad tan& and the Paleru project m Nellore, 
and the Ponneru project in Tnchmopoly, which are hkely to fulfil the conditions 
of a productive pubhc work We think that, if ordmary caution is shown m 
selecting works of this class, they are likely as a whole to prove directly re- 
munerative , or, at the worst, to impose a burden on the State which wiU be 
inconsiderable m comparison with ^eir protective value 

254 Irrigation of dry crops — In connection with the question of new 
works there is one point on which we desire to make a few remarks We have 
been struck with tiie fact that, throughout the Madras Presidency and also in 
Hyderabad and Mysore, the word ‘ irrigation ’ is regarded as almost synonymous 
with noe cultivation, and that the success of every work depends on the readi- 
ness of the people to convert their lands mto nce-fields We recognize that 
in the deltas and low-lymg lands, no other form of cultivation is so profit- 
able, and that m many cases no other form is possible It is also true that m 
many kmds of black cotton soil, people will not take water for the cultivation 
of anythmg but nee , but some of om witnesses are of opmion that it would be 
freely and regularly taken m other soils m the higher lands We have heard of 
cases m which the cultivators have opposed irngation schemes, on the ground that 
they do not want to be brought under a wet assessment We thmk that m such 

PART n ^ 
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places 'the works should he designed on a dry- cultivation basis ; that is, the avail- 
able water-supply should be distributed over a much wider area than would bd 
possible for nee cultivation, and the distnliutary channel should be designed with 
reference to the requirements of dry crops, and not to those of paddy cultivation 
We understand that m some places irrigation on these hnes would be very accept-’ 
able to the layats , and that if water could be supphed to a second crop, such as 
gram, rates could be imposed which would bnng in a revenue not less than that 
which might be obtamed from a smaller area under paddy, lliese proposals 
apply, of course, only to works m tracts m which nee cultivation is not practised, 
or in which there is reason to believe that the produce of dry crops would be so 
much mcreased by imgation, even in yeara of normal rainfall, that the rayats 
would be ready to pay a fair price for it It is hardly necessary to pomt out that 
works which irrigate a large area of dry crops would have a far gieater protec- 
tive value m seasons of drought than works mtended solely for nee cultivation. 
The irrigation of dry crops m suitable locahties appears to us to, deserve more 
attention and encouragement than it has hitherto received , and it is probably 
capable of considerable development ^ 


266. Another suggestion may be made m conuection with the imgation'of 
dry crops We have already referred, in paragraph 248, to the field which exists 
for irngation by means of pumping works, and we recommend, as a very useful 
form of mmor work, the erection of small pumpmg stations on the lianks of 
streams or collections of water, from which an adequate supply can be rehed on 
for the irrigation of dry crops We have had evidence of the successful workmg 
of a small oil engme, which was recently set up in a missionary settlement at 
Ohingleput , and we think that a few Government pumpmg woiks of the same 
kmd would not only give a useful lead to private enterprise, but would also 
result m the acquisition of very valuable information m regard to the irriga- 
tional requirements of dry crops If, for instance, five or six pumpmg engmes {oil' 
or steam as may be found more economical), each capable of irngatmg from 200 
to 2,000 acres of dry crops, were erected on the banks of such rivers as the Hagan,’ 
the Penner, the Ohitravati, and the Hmdn, m the black soil tracts in Bellary, 
Anantapur, and Kumool distnots, it may be foimd that the cultivators aie more 
willing than is now supposed to take water for the imgation of dry crops in such 
sods, and that 3 udiciou 8 imgation wiU increase the profits of cultivation even 
m years of normal rainfall There appears to be no doubt that flush irrigation 
Is unsmted to these soils, unless the people are prepared to convert their dry into 
wet cultivation , but it is quite possible that irngation may be found to be very 
beneficial, if water :is spanngly and judiciously applied, which will always be 
the case when it Has to be feed and the hftmg has to be paid for. If anange- 
ments were also made for charging for the water supplied according to the 
quantity actually used, a measure would be obtamed of the effectiveness and 
fluctuations of the demand for imgation of dry crops in black sods, which 
would be very useful when the details of the distributary arrangements are" > 
under consideration The records of pump imgation are of exceptional value 
for experimental or statistical purposes m the first place, because the quantity 
of the supply admits of very accurate measurement, and, m the second, 
because there is the strongest mcentive to economy in its apphcatiou - 
Pumpmg installations of the kmd proposed wdl probably not be remuneia- 
tive , but if they are worked so as to give the best results, the loss wdl not 
be heavy, and die information that wiU be gained will be of the great- 
est value when schemes for the protection of dry cultivation by imgation works 
'are under consideration The works may also be of great use m teachmg the 
rayats the value of judicious imgation, and so preparmg the way for the success- 
ful development (ff irrigation on the Tungabhadra or other projects which it 
maybe decided to carry out • "VVe learn with satisfaction that a Government farm 
has recently been established near BeUary , and the experts employed there wdl, 
it os hoped, be able to demonstrate to the rayats the advantages of such imgation - 
even m ordinary seasons Moreover, if the works are succefed, it is but reason- ' 
able to hope that private enterprise wdl follow the example set by Government, 
and that works of this class may be multiphed Such enterprise should be actively 
encouraged in the way which we have recommended elsewhere, by the offer -of’ 
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-adTanccs on liberal terms, and the ^va^Vlng, Xor a nuinl)Ci of yeai*s, of all charges 
for water lifted 

2riG JInwr tcorhs for toJneh iw capital acconnls arc Icpt — TVo have next to 
considci the impoitant cla'js of mmor migation oiks for n Inch no capital 
accoiuiTs aic maintained, and nhich, as no have akcady sllo^vn m paragraph 241, 
iirigatc collectively as large an aica as all the other State urigation works m the 
Pi esidcnoy jnit toget her There docs not appear to be much hope of increasmg the 
number of these works, or of gicatly extending tlie aica ah'cadymigated by those 
nhieli are now m good oidoi WJicic laige norks are possible, they may be 
undertaken O'; State avorks for nliieli capital accounts are kept, but almost all the 
most <mitablc sites for smaller woiks of the kind wliicli we are now considering, 
have probably been taken up, and there is also a difliculty m niakmg a new 
work nliicli will not interfere Anth established interests on cxistmg works 'Ihc 
iCA'cnuc dependent on tlic'^c tanks is, lioneA'cr, so considerable that Government 
is vitally interested in then ellieicncA', on the maintenance of which about 
20 lakhs have been spent annually of late years 'the obiect has been merely to 
prevent retrogression or to restoic works to their former efficiency when dete- 
rioration has occurred , but it is the opinion of most, of the local officers in both 
the Pcveiiuc and Pubhc orks Departments that the grants hitheifo allowed 
arc insufficient for the jmrposc 

2ri7 Uccommenrhfiors of the Covimtsstou of 1878 SO —The Fanune Com- 
mission of 1S7S-S0 entered fuliv into the subject of the maintenance of the 
numerous small riA or channels and tanks, which together exceeded 40,000 m 
number ann on wbicli the irrigation of ncarlv 3 millions of acres m the Madras 
Presidency depended Of these Aiorks, nearly 30,000 were tanks The Commis- 
sion rccommcndel that a scheme should be framed for s\ stcmaticalh puttmgthe 
tanks in rcjiair, and th.at aftenvards onh those w atcring above iOO acres, or possess- 
ing some other special importance, should remain m the hands of the Public 
Works Dejiartmcnt , that smaller tanks, irrigating not less than 50 acres, should 
be brought up to siandaul and made over to the AuUagers to mamtam, that 
tanks AA atcring less than this area should be handed over as tlier Ai'cre to the 
Anllagcrs to keep uji , and lasth', that tanks irrigatme less than 10 acres should 
he handed oa’ci to the rajats, aaIiiIc the lands Aiatorcd “ should bo assessed as 
tbougli irrigation did not exist ” 

2jS Tanl Jlcslorahov Scheme — tlhcfu'st of these recommendations was 
adopted by the IMadras GoA’cnmiciit, ,iud the restoration of tanks has been steadily 
jmrsued since 1SS3, Avhen operations were commenced m the Madmu district 
'J'lie system adopted, aa Inch has smcc been foUoAA ed Avitbout material modification, 
may be briefly ilcstnbcd Survey parties Aveie formed for the purpose of preparing 
a detailed record of all the aa orks m each mam dramage Ime A map was prepared 
for each maui hasm, shoAA mg all the mmor basms Anth groups and sub-groups, 
each AAork licing surveyed and its catchment area AA’orked out and recorded 
Detailed maps AAerc then prcjiaicd on a scale of 4 mohes to a mile for the mmor 
basins, sboAATng the position of each work, with longituclmal sections of all 
lianks, detailed sketches of masonry works, and notes mdicatmg the work to 
be done to put each AAork and channel mto repair Statements of financial and 
hydraulic details were then prepared, AAitb a descriptive memoii of each work, m 
AA'liich infoimation aaos given as to standaid levels, flood discharges, storage capa- 
city, etc FmaUy, estuuatesfortho rejiairsto be executed were prepared in det^ 
The particulars collected for each hasm, exceptmg the detailed estimates for works, 
liaA e been prmted in separate pamphlet form, so as to form a permanent record. 
This mvcstigation work has, from the first, been kept distmot from the actual 
icstoration woik The smvey paities were, m the first mstance, placed under 
a Supermtendmg Dngmeer specially deputed to the duty , hut the appomtment 
AAas afterwards abolished, and all mvestigation work was placed under the control 
of the Chief Engineer for Inigation, an Executive Engmeer being posted 
at head-quaiters as his assistant for the f’ank Eestoration Scheme The 
estimates for repairs, framed by the survey parties, are, after scrutmv, passed 
on to the Superintendmg Engineers, who arrange for the execution of the 
works by the ordmary divisional officers to the extent of the funds available 
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The number of sm’vey parties has varied from time to time, but we find 
that, up to the end of March 1901, myestigations had been undertaken m all 
districts of the Presidency, exceptmg Ganjam and Tnchmoply, and that about 
46,000 square miles of country and 6,297 works, irrigating 760,000 acres, had 
been examined The total area to be investigated is estimated at 117,000 square 
miles, so that the survey operations have not covered more than 40 per cent of 
the total area , or, if calculated m another way, on the basis of the tank-irrigated 
area, which is thought to be more correct, not more than one-third. The cost of 
the mvestigations 1^ amounted to about 16 lakhs. 

269 Time reqmred for completing the work of restoration — Turning next 
to the actual work of restoration, we find that estimates have been passed on to 
Executive Engmeers for the repairs of about 6,001) works, the aggregate amount 
bemg about 66 lakhs, mcluding establishment charges. In addition, estimates 
have been prepared for the remammg works which have been examined, but 
have not been passed on by the Supermtendmg Engmeers for execution owmg 
to insufficiency of funds. These estimates amount to about 11 lakhs. 

260 Fw'ther outlay required — Erom these figures it may be inferred that 
the cost of completing the Tank Restoration Scheme on the present Imes will be 
roughly as follows — 

Bs 

Works not yet passed on for execution . . 11,00,000 

Future investigation work . . . 82,00,000 

Future restoration work . , 1,62,00,000 


Gband Total 1,95,00,000 


The average annual expenditure on tank mvestigation and restoration 
durmg the ten years, endmg 31st March 1900, amounted to Es 4,76,000, and at 
this rate it will take over 40 years to complete the work of restoration 

261 The question naturally arises whether the results of the expenditure 
hitherto mourred can be held to justify this immense further ou^y We 
find it impossible to form any definite conclusion as to the moiease of revenue 
that may be attributed to this expenditure, or the reduction of revenue that 
may have been prevented by it During the years 1883-84 to 1886-87 the 
Government of India made special grants to the Madras Government for the work 
of restoration, and from 1887 onwards increased the provmcial assignment by 
1^ lakhs on this account They offered m addition a special grant, not to exceed 
6 lakhs annually, on which the Local Government was to be charged mterest at 
4^ per cent , but it was to be allowed, on the other hand, to take the whole mcrease 
m land revenue due to the expenditure to be incurred, provided satisfactory ac- 
counts were kept showing the mcrease of revenue attributable to each of the works 
brought under restoration An attempt was made to keep up accounts of this 
kmd durmg three years — 1888-89 to 1890-91 — from whieh it appeared that 
a return was received on the outlay mcurred of between 2 and 2^ per cent.; but 
of this less than 60 per cent was attributed to increase of revenue, the balance 
bemg due to decrease m expenditure on ordmaiy repairs In 1892 the terms of 
the provincial settlement were altered, no specif assignments were made for tank 
restoration from Imperial funds, and the accounts of the revenue due to improve- 
ments were no longer mamtained Such accounts would only be of value if mam- 
tamed durmg a long senes of years. Even then they would not show the full loss of 
revenue which the work had prevented, and th^ would generally be very mis- 
leadmg unless account could also be taken of variations m the rainfall and other 
vicissitudes The question may, however, be regarded from another pomt of 
view It must not be forgotten that the outlay on tank restoration is but a 
small portion of the expenditure annually mcurred on the mamtenanoe of these 
works We have shown that durmg the ten years endmg 1899-1900 it 
averaged Es 4,76,000 Durmg the same penod the annual expenditure on 
ordinary repairs averaged over 13 lakhs, of which Es 2,66,000 was mcurred in 
the Eevenue, and the balance m the Public Works Department This outlay 
IS incurred mainly on works which have not been restored. If a work has been 
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‘ investigated,’ it is tborouglily overliauled in aocordance with the recommenda- 
tions of the mvestigation pariy and with the estimates which have been 
prepared , but otherwise such emergent repairs are earned out as are necessary to 
prevent loss of revenue If, therefore, taui; investigation and restoration work 
were altogether discontinued, there would still be an annual expenditure of not 
less than 18 lakhs on ordmary tank repairs, but the operations would be carried 
on without system and the annual outlay would steadily use If, on the 
other hand, the present late of progress and expenditure on tank restoration be 
increased and the works are put mto thorough repair on a systematic plan, there 
will be a diminution m the cost of ordinary repairs, and a gradual reduefaon m 
the total annual expenditure on tank maintenance to the amount required for 
the upkeep of works which have once been restored or put mto thorough 
order 

262 Necessity for vigorous prosecution qf the works — I’or these reasons we 
strongly recommend that the work of tank restoration should be more vigorously 
prosecuted, and that the grants for mamtenance of min or works should be 
mcreased until it has been completed The importance of devotmg more money to 
the restoration and upkeep of these works appears to he fully recognized by both 
revenue and pubho works officers The Board of B evenue has point^ out 
that withm the last ten years, 9 to 10 per cent of the demand on the land 
irrigated from these works was remitted on account of defective supply , and that 
a very laige part of these remissions was necessitated by the fact that the 
works were not m a state of thorough repair and efficiency We think that 
an annual expenditure on the works of not less than 26 lakhs, which is less 
than one-thud of the net revenue derived from them, should be contemplated, 
of which about half would be available for investigation and restoration work, 
which should then be completed withm 16 years 

263 Although all witnesses on the pomt were unanimous as to the import- 
ance of completing the tank restoration work as soon as possible and moreasmg 
the present rate of progress, some of them have complained that local officers 
were not sufficiently consulted, and that m some oases unnecessary repairs 
were executed m consequence We think it probable that there is some founda- 
tion for such complaints, and that some modifications of the present system 
may be commended to the consideration of the Government of Madras During 
the first three years in which tank mvestigations were m progress, the survey 
parties mcluded at least one Engineer Officer, and all worked under the super- 
vision of a specially appointed Supermtendmg Engmeer, who devoted his whole 
attention to orgamzmg the system Subsequently, when operations were m pro- 
gress m many widely separated districts, the control was transferred to the Chief 
Engmeer, assisted by an Executive Engmeer This central control was probably 
necessary at this stage, so that operations might be conducted m all districts on 
a uniform system , but now that one-third of the work has been done and almost 
every district has been partially investigated, this central control is, m our 
opmion, no longer necessary or even desirable The survey parties are now 
composed entirely of subordinates, who are, no doubt, capable of doing the 
technical work of mvestigation on the Imes which have been laid down. Their 
work IS supervised by an Executive Engmeer m the central office, who 
forwards esfamates for restoration to the locsd officers for execution We were 
informed that this officer spends part of his time m inspecting the survey 
parties m the fields, and also that he submits doubtful or difficult cases to the 
Chief Engmeei for orders , but we think that control of this kmd is likely to be 
too formal and mechanical, particularly if the rate of progress is more than 
doubled as we propose 

26d. We would suggest, therefore, that the appomtment of Assistant to the 
Chief Engmeer be abolished, and that all mves^ation and restoration work 
in each circle should, m future, be placed under the control of the Supermtendmg 
Engmeer, who might be allowed an Assistant Engineer to supervise the work 
under his orders, whenever the scale of operations is sufficiently large to render 
this advisable The advantages of this are obvious The estimates would be 
prepared under the orders of a superior officer, who would be more in touch 
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with local conditions and local ofllcci^ than fhc Assistant to the Chief Engineer 
can possibly he , and who would also he given a itidcr discretion to permit devi- 
ations from hard-and-fast rules and formulm lie would be able to arrange the 
programmes for mvestigation and restoration wthin his circle, so that one 
sho^d not get too far in advance of the other, and with due reeard to his 
budget provision, and to the demands for ordinary or emergent repairs 
He and his subordinate olRccrs would fahe greafer interest in the worlf 
as they became personally more directly responsible for it, and a much needed 
elasticity would be given to the procedure We were told tliat the estimates 
which arc now sent out to the local officers, are never revised or modified by them 
unless it is necessary to alter any of the rates I’hej appear to be regarded as 
works prescrilicd by an external authority, to be earned out without 
question It is said that the Executive Engineers liavc no time to prepare tliesc 
Inmates themselves; and we rccognirc the advantage of employing 
a special cstabhslimcnt for the purjiosc, but when they or their Asnstants 
have to carry out the works, they must often be in a position to propose useful 
modifications of the estimates, and they should be cncoumgc<l to do so Tlic pre- 
sent Assistant to the Chief Engineer informed us tliat the cfficienc} of the works 
could be improved if more funds were made avaiLahlc , hut that it is rather the 
aim of the Tank Restoration Scheme to bring works to the normal staridard 
of efficiency to which thej were onginall} designed, as nearly as can be, 
allowing the ordinary Divisions to deal with the increase of cfficiencj* It may 
be true tliat tlic main and original object of the Ecstoration Sclicme was 
to bring the works to a state of normal efficiency rather tlian to improve or 
extend them , but we think that there should be no ngid limitation of the duties 
of the investigation parties in this respect, and that it will be unnecessary if 
'operations aic brought under a more decentralized control would go 
further and say that it should he a distinct instruction to the survey parties to 
submit proposals for increasing tlic efficiency of a tank by raising the full 
supply Ici el, whenever tlas can he done at a cost which will not he excessive 
with reference to the advantages to he gamed If the proposal will involve 
the submergence of cultiiatctl land, it may still he worth while to acquire the 
land by payment of reasonable compensation But there will probably he 
many cases in which compensation will he unneccssaiy, or maj he given in the 
iorm of a small lump sum or annual payment, if the owner is alloivcd to retain his 
title to cultivate the land as the water recedes, and to exercise all other rights 
of ownei^p winch arc compatible with the use to be made of it in incrcasmg 
the storage capacity. The survey parties will also liave exceptional opportunities 
for proposmg sites for new tanks, and should he encouraged to look out for 
them. 

265. Maintenance of tanl^ — We liave next to oonsidcr the important and 
difficult question of the maintenance of tanks after they liave once been 
restored. The Commission of lS7?-80 recommended that " Inspectors should 
he appointed in each dMrict, whose duty it should he to report annually to the 
Collector on every tank, besides special reports where necessary. These Inspec- 

,tors Aould he directly under the Collectors, and their salaries should not he Jess 
'than Bs 150 per mensem ” The repairs themselves, they advised, should he 
''carried out by Statute labour, according to the old custom of the country' known 
^as Ludt-maramat, and with this view they submitted n draft Bill to legalize 
the practice We are informed that a Bill was drafted on the lines sugg^ed, 
and, with the approval of the Governor-General in Council and the Secretery of 
State, was introduced in the Legislative Council of ifadras in June 1883 ; but it 
was suhscquently dropped, the abandonment of any further consideration of the 
Bill Feing announced by His Excellency the President at a meeting held on the 
18th August 1884 We find also that, as a consequence of the dropping of 
the BiU, Tank Inspectors have never been appointed. 

266. Transfer of tanks to villagers —The recommendations of the Pamihe 
Commission of 1878-80,' regarding the transfer to the viUairers of tanks irrigating 

'less than 200 acres, have not been carried out Their proposals were con- 
sidered by the Government of Aladfas eady in 1880, and formed the sub ject of a 
"correspondence wdth the Board of Bevenne which extended over many years. 



Aflor '^onie miMiccp<i<;rnl mid rvpcrinK'ntnl ntlcniph Imd liccn mndc in ihc years 
to It) Imnvfci to (he inMit*! jointh interested nil small tanks in the 
Cuddninhnmln few othcr‘'(«l(Miteddi‘'tia(v, the nintior iias diopjied pending the 
result of the nni'^tie.ilions then m ])rogiess m (he IMnduni district undci the 
Supennteiidmg 1 iminetM ineli'u:,'eor the Tank Division ]( was reined again in 
May ]6S7 when nnler^ Mere n'^uod gniiig ant horiti tohaiidoiei (eifnin tanks 
in till' Pei uikiil'iin iniiioi hasin, in the Mndnni distnct, to the ra,ia(s, on the iindei- 
sl'inthni; tint (he\ Mould he “ expected under the stinrn isioii of the Collcctoi to 
nriint iin them in a ‘^tnte of rejiaii up to llie sl.iiidiml laid doM n in tlicdcsoniitiTe 
r,'\ie\\ rekitiinrtotheh'isin ” The Collector Mas to he gn on a lump grant of 
] n’liuL'' per neie on the ultiumtcjiK'n tif cultnatioii cstini.'ited hy (hcTank Survey 
Parix. from mIik h he initrht pij the nnnts such gmiits-in-nid as lie might deem 
pMper, and nko meet t lie ]in of (he Tank Impivtor to he appointed to inspect 
and report on the eondition of eieh tank and the value of the work done to it 
In rehnnrj expiTiiiumtal tniiafer'of the<-.ime Kind m ere onlercd tohemadc 
ill the hasins M huh li id hei'ii iin (Merited in (he Coimbatore district , hntamontli 
or two Inter, the Hand of Kevt nue ix'jxu ted that (he rn^vats in (he rcrjxnknlam 
hnsui hnd dtvhm'd to lake over tlu* tnnk'' on the terms olieunl, therea'^ns given 
hy (hem being “ tin' nh'-eiiee of nnioii ainoiu: llannselves, the insiifhcicncy of the 
nmiit'^-iieaul pro]v>s(nl, niul the faet that (iovernnient declined to grant any rc- 
mi's-ion ’ In dnlv L^'SH (he ( Jov eminent directed tint the cv])enment should he 
trhen np both in Mndnra nnd eKcMhere, and deidnred that, nsa result of the ahan- 
donment of the ntt-’injit (o enforee the ohlignlmn of cus(/)mar 3 ' labour hy legisla- 
tion, Governmimt mial underl ike, under the most economical arrangement 
jos'.ihle, (he duty of nininfamin'r (he tank*- It was, hoM ever, projioscd that 
petty works, irmritiinr h’^s thin L") nens slionid lie h.mded over to tl c raj.nts, 
the IninK under them heintr asse^M'd at nnluced rates, to he tixcd in each case, a 
propn<il which has never been earrunl out The orders given were commum- 
e-ited to (he Govi rnuicnt of Tndn, who asked for a further icport on the sub* 
jeef . ns Oipy rotisidered it useless (o eonlmnc to sjiend large sums on invastigatmg 
and cstitintiinr for (he nujuin'inents of works winch the villagers refused to, 
nnd the Public "Works ])i'jinrtment could not, nniutain After some correspon- 
dence the Gov eminent of Jiidi I smirgi'sti'd that the belter course would he for 
Government to restore and maintain all 1 inks imgnling over 50 acres, and to 
tmisfer nil therein und' r to the ravats The Hoanl of llevcmic lejiortcd strongly 
airainst this projvis:!! Tliev iKunted out that there wore iicarlj 10,000 such 
tanks, imimtnig nhoul .‘lUO.OOO aort's nnd that (he direct tinancial effect of 
tmirsferring them to the rnv. its nnd mincing (he revenue on the area irrigated 
fmm wet to drv ral<^, would be a losj, of revenue of about Its 7,70,000, 
wliieh might, howrvei. he redueid to Ps 1,05,000 if the tanks were all 
ahniidoned and (he beds hront:!)! under diy cultivation They objected to 
the ])roposnl, however, on genei-al grounds saich ns the importance of preserving 
the vvater-sn])])lj of the country, llie ccriainlv that, owmig to the absence of any 
co-opernt ion amongst the raj ats, the tanks would he neglected , the equal certainty 
that (lie abandonment of all contml hj' Governnicnt would lead to cntUcss disputes 
and the gradual iisniriiation hj' the i icher rav'nks of tlic wmtcr-riglits of the poorer ; 
and the fact (hat most of these works wcic situated m tracts where water-supply 
IS scant j and dilhcult to nnmtam and wliero (hov were of the greatest use, not 
merely for irrigation, hut also m aifoivling drinking- water for man and beast, and m 
impniving the supjiIjMii wells Tiie Government of Wadras entirely concurred 
in the conclusions of the Poaid, Initweic of opinion that tanks irrigating SOacies 
and has might he made over to the mjaxts concerned, m cases in winch the ayalat, 
or land tinder them, was held hy a single mynt, and in which the imposition of dry 
assessment on the waiter sjiread and on the ai/ahal together would involve no loss 
of revenue Orders to this ell cct were issued bjM he Poard of Revenue in their - 
Resolution No 202, dated ICth j\raj’^ 1894 It is not surprising that the order 
lias proved a dead-letter, for no rayat would he likelj’^ to take ovci a tank, and to 
undertake the cost of its upkeep, unless lie wms given the benefit of a reduction' 
in Ins assessment The order aulhori/cs the tiansfer of a tank m the few cases 
in w'liich the rayat conceined desucs to abandon it, and to bniig the whole ayakat 
and tank hod under diy cultivation , Init the nmni intention was that all tanks 
UKod for nrigation, oven when irrigating less than 10 aoics, should contume under 
Govcinmcnt contiol, and they hare so coiiliimed up to the- present time 
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267. Kudi~maramat — We -n-ere repeatedly assured tliat the maintenaiice of 
the tanhs Tvas not satisfactory, and that T^udi-niaramat "svas practically dead 
Others regarded it only as moribund, as falling mto desuetude now that Govern- 
ment has evinced a readmess to accept liability for important repairs nnd restora- 
tion ; and some thought that it could and should he resuscitated. We are our- 
selves reluctant to admit that so valuable an institution is really dead and past 
restoration We do not recommend its adoption for any repairs on a large scale. 
Government mustjin its own mterest, not only restore the tanks, hut also accept 
a liability for any important emergent works, as well as for periodical general re- 
pairs, the avoidmce of which would result in a great loss of revenue But the 
frequency and cost of such emergent and periodical repairs wiU depend upon pro- 
per attention bemg paid in the intervals, to the upkeep of the works, by those 
interested in them, iluch is not required; merely the attention that will prevent 
rapid deterioration, — the stitch in time that will save nine. They are all petty 
works, such as filling up holes and gullies, replacing stones in the bank revetments, 
digging up pnckly pear on the doTids or channels, clearing silt from tank sluices 
or from channels, renewing outlet plugs or shutters, etc , and generally keeping 
the work in the trim order which is the surest way of preventing deterioration. 
Th^ cost the cultivator little, since the work can be done in the slack season when 
he would otherwise he idle The work is done close to his village, and for his 
direct and immediate beneht, while the absence of c ash payment protects hiTn 
from the blackmailing of sometimes unscrupulous departmental subordinates 
The value of the work done is indeed small, and if the question of cost only were 
to he considered. Government might very well afford to bear it But the point 
is that the works are so petty, and so scattCTed, that such repairs cannot he carried 
out properly by any departmental agency ; and that if they are to be done at all, 
it is by enforcing on those who derivehenefit from them a responsibility which is 
no new thing, hut in accordnce with ancient custom. 

268 Disitnction letween channel tcorls and tanhs — In considering the 
question of maintenance, it must he home m mind that there are two distinct 
classes of works to he dealt with : nver or spring irrigation channels, and tanks 
The e£5.ciency of the former depends on the channels bemg periodically cleared of 
silt and on the observation of a fair standard of maintenance Otherwise the 
supply fails absolutely, and it often indeed happens that silt clearances at the heads 
may have to he carried out more than once during the season, in order to save the 
crops. On these works the customary obligation to supply labour is still fuUy 
recognized, and hudv-maramat cannot be said to be dead : there is indeed often a 
difB.culty in enforcing it in the case of channels stpplying several villages or a 
number of different estetes ; but this has, in practice, beenmet by the establishment 
of a voluntary cess, the proceeds of which are apphed to the remuneration of 
whatever labour it may be necesary to employ There is no l^al sanction under 
which contribution to ^ese cesses can be enforced : but it is so much to the interest 
of all parties to contribute their quotas iio the general fund, that hitherto httle 
difficulty appears to have been experienced from the want of an enactment 
lesalizing the cess ; and as far as works of this class only are concerned, we doubt 
if there is a strong case for enforcing by legislation the customary obligation to 
supply labour for their maintenance. The case of tanks is, however, very 
differ^t. Here customary repairs may be neglected year after year with 
impunity, that is, without seriously affecting the irrigating capacity of the work, 
uTifilj after years of progressive deterioration, the dam suddenly fails during an 
unusually heavy rainfall, and the work is then absolutely useless until Govern- 
ment comes forward and restores it at great expense. As we have already 
shown. Government undertakes such restorations in the interests not only of the 
rayats, hut of itself ; and as the only means of preventing serious loss of 
revenue and a diminution of the protective resources of the country. But there 
appears to be no doubt that the wMer recognition of the State’s obligations in 
this respect, during the last fifty years, has resulted m the cultivators losing 
all sense of their responsibility for the maintenance and upkeep of tanks, which 
custom had formerly imposed on them. 

269. necessity for legislation — 'W e do not clearly understand why the Bill 
of 18S3 was abandoned- Brom the papers which we have seen, it appears that 



113 


tliere were difFeronoes of opinion on tlio part of some of the officers 
.consulted, on points wluoli hardly affected the mam object of the EiU It was 
thought by some that the responsibihties of GoTernment for the mamtenance 
of the woiks should be as olcai’ly and fully stated as those of the cultivators 
which it was proposed to enforce by legislation, and by others that the 
provisions of the BiU should not be enforced until all works had first been put 
into thorough Older by Government But whatever the obhgations of the State 
in these matters, no one seems to have disputed the contention that the petty 
repau’s, for which it was proposed to make the cultivators responsible, aie- of a 
kmd that cannot be promptly or effectively earned out bv Government 
agency, or by any others than the men on the spot , that they are of great 
importance m preventmg or retardmg the deterioration of the works , and 
that the obhgation to carry them out is sanctioned by ancient custom The 
position may be stated thus Ponncrly, the cultivators had to depend almost 
entirely on themselves for the mamtenance of these works , if a tank failed, 
assistance in restoring it imght or might not be afforded sooner or later by the 
State , but no reliance could be placed on such assistance, and the people had 
to lely on tlicn own elTorts, or Ludi-viai amat But this system was not 
m itself sufficient to ensuie the perpetual mainteuance of the tanks. 
Sometimes repairs wcie required which were beyond the power of the 
cultivators to carry out , or tlie works were wrecked by disastrous floods ; 
and m other cases oven Lndi-mai amat could not wholly prevent, however 
much it might letard, deterioration It thus happened that Goiernment 
devoted more and more attention and money to the restoration and upkeep of 
these works, even before the obhgation was accepted, on the lecommendation of 
the Commission of 1880, as a part of its legular pohey But the more the State 
has risen to a sense of its obhgation, the more have the people become unmmdful 
of then own , so that Indi-maramot has almost ceased to exist, and no care is 
taken even to retai’d the progress of deterioiation TTe strongly leoommend a 
hbeial and systematic devotion of funds to the improvement and maintenance 
of tanks , but we must pomt out that, if the cultivators cannot be made to do 
their small part, we foresee no limit to the expenditure which mav eventually have 
to be met Government cannot, m fact, preserve the works from retrogression 
without the assistance and co-opeiation of therayat, any more than hudt-maia- 
mat could by itself preserve them without assistance from Government The 
one IS a necessary complement of the other , and we cannot but think that, if 
care were taken to define cleaily the respective responsibfiities of Government 
and the cultivators in this matter — the obhgations which the former wfil under- 
take, and the work expected from the latter, — it should not be impossible to revive 
the system of If it cannot he enforced without legislation, we 

thmk that legislation should be undertaken 

270 Bepairs cess — I'lie question has been raised whether, instead of 
attemptmg to enforce kncU-maramat, power should not he taken by legislation 
to impose a lepairmg cess on the land irueated from tanks A cess has many 
advantages It distributes the bm'den fauly, and the nob man cannot escape his 
contribution It has already been voluntarilv adopted on many of the mmor 
canals, or nver channels, which do snob good service m SJ adras and irrigate the 
lands of many villages, although the system is not, we beheve, in foice on any ffink 
If, therefore, the maximum limit were moderate, and expenditure were rigor- 
ously restricted to such lepau's as would usually he done by hudi-maramat, 
and to those works in respect of which the cess was levied— a pomt which 
we regard as essential, — its adoption might be possible m cases in which 
there was a difficulty in enforemg l,ud%-viaramat, or m which the people them- 
selves preferred it Although very suitable for minor canals, the objeotion to it, 
as far as tanks aie concerned, is that it mvolves the execution by Government 
of aU those petty repairs which the people can do so much bettei themselves ; 
unless, as we hope may be possible, the cess is administered and the necessary 
works are earned out by a village pancJiayat We think that any Act on the 
subject should affirm, in its preamble, the customary and tradition^ habihty of 
the people for their petty repairs, so as to afford an eqmtahle basis for a cess, 
which should he proposed as an alternative to 'kud%-maramat We should be 
inchned, mdeed, to legahze the imposition of a cess only when the Local 

Past U ^ 
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Government was satisfied tliat tlie hudi-maramat system would not work, or when 
it was desu’ed by the people concerned, instead of Jcudi-maramat. 'Wc think alsp 
that it would be a great advantage if cess funds could bo administered by local 
panohayats, for each tank or group of tanks, the ob 3 Cct being to got the people 
themselves to fool a proprietary interest and pride in iheir tank ; and that, at any 
rate, legislation should provide for such arrangements. 

2*71. Tank ‘Whothor Jendt-maramat oanbo enforced at present or 

not, wo think that, in accordance with the recommendation of tlic Commission of 
1878-80, Tank Inspectors of the rank of Sub-Engineer should lie appointed in 
aU distnots in which there are at present no competent or sufficient establish- 
ments for the inspection, at least once a year, of all tanks for the maintenance of 
which Government is responsible It appears to us unreasonable tliat Govern- 
ment should spend annually many lakhs of rupees on the restoration and repair 
of tanks, and that thero shoidd bo no periodical inspection of them by a respon- 
sible officer, who would at least bnng to the notice of the proper authonty all 
matters requirmg immediate attention, oven if ho were unable to induce those 
interested to do what was necessary. The successful workmg of a Kwh-maramat 
Act wiU depend, in a great measure, on the employment of wcU-trained and com- 
petent Inspectors, who will inspect aU works periodically, advise the villagers 
as to the repairs required, and assist them m gottmg necessary works done 
which they are imable to carry out themselves IVhen power has been given 
to the Collector to enforce the piovisions, an active and sympathetic Tank Ins- 
peotor should bo able to induce the cultivators to keep their tanks m good 
order, without having recourso to tho penal clauses 

272 Irrigation Law tn Madras — We cannot conclude this portion of our 
report without reference to a matter which u o legaid as of gi eat importance in 
connection with tho question of ovtcnsions of irrigation m IMadras, The Eamino 
Commission of 1878-80 obserred in paragraph 60, Chapter V of their 
Report • — 

There is a general agreement that great inconvenience is occasioned by the absence of 
any Irrigation Law for Madras Act VII of 18C6 empowers tho Government to levy a water- 
rate in addition to tho land revenue, Avhorovor water is supplied for irrigation 3ut, with this 
exception, no special provision is made by law for tho grant of sufHtieut powers to carry out the 
vanouB admmistrative arrangements which tho introduction of canal irngation necessarily 
involves, and there are, in our opinion, several particulars as to which tho absence of express 
enactment has produced evils of a very senous nature 

In accordance with the recommendation of the Commission, an Irrigation 
and Navigation Bdl was introduced in the Madras Legislative Council on the 
18th August 1884, on the very day on which the abandonment of the Kudi- 
maramat Bill was announc^ The Bill was amended by a Select Committee, 
whose report, dated 16th March 1886, was not, however, unanimous, as two Hon- 
ourable Members appended notes of dissent It was subsequently announced an 
a Government Order No 84, dated 14th December 1888, that the Right Hon- 
ourable the Governor had been “ pleased to direct that the Madras Irrigation 
and Navigation BiU, No 1 of 1884, respectmg which no motion has been made 
in the Council smee October 1886, be removed fiom the hst of busmess ” 

273 Liahihty of sammda/i's for the maintenance of irrigation works . — 
Among the questions on which legislation was necessary, the_Eamme Commission 
alluded to the impossibihty “ of enforomg on zaniindars the obhgation of mam- 
fATm-ng their tanks and other irngation works m pioper efficiency, or even of 
contributing their share of expenses meurred by Government m the improve- 
ment of irrigation works by which their estate are benefited ” They pomted 
out the fact that the land forming the bed of eammdan tanks had been expressly 
excluded from assessment when the permanent settlement was made, in order that 
it diould remam as a means of irngation, but that the zamindar had too often 
forgotten the ob]ect of this exemption, and put the tank bed to what purposes 
he pleased. 

274. The Eamine Commission found in 1879 that very httle was known as to 
the state of the irrigation works in these estates; and very little is known now. 
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liave, Iiowcyer, obtained statistics of 22 zaimndans, ranging from Vizaga- 
patani to Tinnerelly, and haring a total area of 14-, 819 square miles These 
reports do not rary much Some of the estates hare never been surveyed. 
Many keep no record of the rainfall TaLavi advances to assist m sinking wells 
are quite unknown The tanks arc often out of repair. One writer reports : — 

As a rule, most of the tanks aro considerably silted up, and the hands have been worn 
out JIany of the tanks haAC no sluices, or surplus weirs It is the practice on this 

estate to cut open the for taking water to the fields for ungation purposes This is a 

fruitful source of breaches in the tanks The river channels supplying the tanks aie, in many 
cases, muen sdted up , and it is only when the m ers receive heavy freshets that water can 
flow through them to the tanks 

There aie no famine rehef work programmes, and in many cases no relief seems 
to have been given m past fammes 

275 "While famine stneken peasants flock in large numbei’s from the zamin- 
dans to the State rehef works, we consider that the Government may well insist 
on the zavixndars keepmg up then imgation works, and that Inspectors should 
be appomted to see that they do so But this cannot be brought about properly 
without legislation "W e are informed that the Madias Government have recently 
had under consideration a new Land Bill, which piondes, among other things, for 
enforcing the hability of zaminda) s and tnamdars for the mamtenance, m a state 
of proper repair, of works which have been m use for imgation at any time 
withm ten rears befoic the enactment of the Bill As long as power is taken at 
as early a date as possible to enforce this habflity, it is a matto of indifference 
whether it be taken in a Land Bill or m an Irrigation Bill, but we hope that the 
proposal may not be allowed to drop 

276 Chai ges on camindars for improvements tn the means of irrigation — 
The Commission also called attention to the benefit which zamindars derived 
from imgation woiks constructed at the cost of the State 

Lands, wbicb, on themtroduction of canal irrigation, were m tbe enjoyment of any means 
of imgationj howe\ er infenor and precanons, are now suppbed with canal water without any 
additional charge. The consequence is that a camtndar gets a continuous and unlimited 
supply for the whole of the area which, under the most favourable circumstances, he had ever 
brought under irrigation There seems to be no reason why this benefit should be gratmtously 
conferred In those cases in which the supplj is enlarged or otherwise improved, a correspond- 
mg payment should be enforced, and any difficulty in domg this should be removed by 
legislation 

277. We cannot but tiunk that legislation of this kiad is absolutely necessary, 
if Government piopose to embark on an extensive piogranime of imgation 
such as we have recommended As has abeady been observed, there are few 
imgation projects in Madras which do not take up a certam area of old 
or pre-existing ungation The effect of the works is not only to extend irrigation 
into lands not previously protected, but also to render this old irrigation mcom- 
parably more valuable and secure The water which may be stored in a new 
work cannot always be carried away from zamindan lands, even if it were 
desirable to debar them from any share m it It is passed from the storage 
work into a nver where it is picked up and diverted mto the channels above 
existmg ameuts, and when these belong to zamindars, the additional supply, 
which has been created by the new woiks, has to run the gauntlet of these 
channels before it can be utilized on lands on which a rate can be charged. We 
observe that legislation, with the object of enabhng Government to recover a 
rate from zamindars m -respect of improvements or extensions of their water- 
- supply, which are due to works executed at the cost of the State, was regarded as 
undoubtedly just and proper by one of the Honourable Members of Ihe Select 
Committee on the abandoned Bill of 1884, who lecorded in a minute of dissent 
his disapproval of the Bill as a whole 

278 Sights and responsibilities of Govei'nment in respect of water — There 
is, however, another reason for proposmg an Imgation Act for Madras, which 
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Appears to u§ tp Be of fax greater importance, v%z , the fact tliat there exists 
at present no definite statutory declaration of the lights n-nrl responsibilities of 
GoTemment m respect of the contiol of the pubhc -wnter-supply The Com- 
jnission of 1878-80 did not refer specifically to this point, although it is 
ceilamly covered by the language of paragraph 60, Chapter V of their Report, 
which we have already quoted , but in the course of ouxi inquiries we have 
beenstronglyimpressed withthenrgemy of this question. We find that the 
simplest orders which may he issued by the Executive Officers responsible for 
the control and management of irrigation works, whether in the Civil or Pubhc 
Works Department, are hable to be made the sub 3 eot of suits m the 
Civil Courts ; and these are not infrequently earned mto the High Court, whose 
ru lin gs may be said to constitute the only irngation law m the Presidency In 
these rulings, there is a recogmtion of the right of Government to regulate m 
the mterests of the pubhc tiie distribution of any portion of the water 
flowing in natural chaimela on which rights have not as yet been acquired , and 
also to regulate the distribution of water and to construct and repair works in 
^ayatioai'i lands. But t h is right is sub 3 ect to such qualification, according to the 
law of easements or user, that the greatest uncertamty prevails as to the extent 
to which controlling officers can make any alterations or improvements m the 
existmg system of di^nbution, however wa;^ful or unequal it may be Section 2 
of the Indian Easements Act (V^ of 1882) provides that nothing contamedtherem 
shall derogate from “ any right of the Covernment to regiilate the collection, 
retention, and distribution of the water of nvers and streams iiowmg m natural 
channels, and of natural lakes and ponds, or of water flowing, collected, retained, 
or distributed m or by any channel or other work constructed at the pubhc 
expense for irrigation ,” but, m the absence of a statutory declaration of any 
such right of Government, tins section appears to have httle value m Madras 

279 As one illustration of the serious mconvemence caused by the want of 
such a declaration, we may refer to the case of the nver Yaigay Irrigation has 
been practised on this nver from time imm emorial by means of a number of 
old amouts, channels, and slmoes The supply, however, was always pieoanous, 
until, after the completion of the Penyar pio 3 ect at a cost of over a crore of 
rupees, the waters ot the Penyar river on the western slopes of the GMts were 
^red and diverted into it The result has been to mcrease the' supply, at the 
seasons when it is most m demand, by about l,10l) ouseos , and to improve to a 
remarkable degree aU the former conditions of supply to the woiks on the 
Vaigay river In these circumstances it has become necessary to altei the 
dimensions of some of these works, to lower the crests of ameuts, or to reduce the 
size of slmoes so as to prevent their drawing off an undue share of the extra 
supply, and to permit its utilization elsewhere to the best advantage. We were 
informed that, m the case of one work which has thus been altered, a smt-hsis been 
brought against Government which is now sub hte , and that the plamtiff claims 
that the work should be restored to its ongmal condition, not solely on the ground 
that he has suffered m 3 ury, which, i£ put forward at all, is a secondary issue which 
it may or may not be possible to substantiate, but on the ground that Govern- 
ment has no light to alter the dimensions of a woik which hM been m existence 
from time immenonal, even if it can be shown that the plamtiff’s mterests have 
not been pre 3 udicially affected A similar contention has been made m another 
case which has been brought to our notice We are not concerned with the 
question whether such a claim as this can be established imder the law as it 
stands , but we thmk that the mere fact that it has been put forward renders it 
necessary to declare by Statute the power of Government m such matters. 

‘ 280. Another illustration of the necessity for legislation is afforded by the 

case of the Cauvery We have already referred to the proposal to construct a 
large reservoir, either on the mam river or on one of its prmcipal tributaries, for the 
purpose of remforemg the supply to the delta when necessary. Whichever site 
may be eventually selected foi the reservoir, it seems certam that a great portion 
of the supplementary supply, which it is proposed to stoie at great expense, will be 
intercepted m its passage from the reservoir to the head of the delta by the 
existmg large canals or river channels These channels have no head slmoes, so 
that the supply passmg into them cannot bo regulated, and the owners have from 



time immemorial claimed and exercised the piarilege of constructing toravt- 
bas, or tempoiary spurs or bands, when the rivei is low, for the purpose of 
diverting as much of the water as possible into their channels If the i eservoir is 
constructed, it null be both necessary and equitable to intioduce some system of 
regulation at Ihe heads oE these channels, so as to prevent their drawing otf more 
watci than has hithcito been passed into them , but it is at least doubtM whethei 
these customary rights can bo interfered with m the present state of the law 
Similar diffioulfacs will be met with thiouahout the delta, where the distribution 
IS of the most unsatisfactory chaiacter, and where it is mostdilhcult m years of 
short supply to prevent the lands at the head of the channels from intercepting 
all the water, so that none arrives at the tails We wore told tliat some of these 
channels weie lo-sliuced some yearn ago in order to impiove matters, but the 
vents were all enlaiged again by the people, w'ho claim immemorial nghts when- 
ever anv attempt is made to equahze the distribution The irrigatmg duty is 
hnown to be remarkably small, and, if Government spend large sums in 
creatmg a supplementary supply, it should take the necessary action to secure 
a greater control over the distribution 

2S1 It may bo said that if, as in botli the illustrations which Lave been 
cited, the claim of Government to interfere with evistmg arrangements is based 
on the assumption that it has itself incurred a great expendituie in increasing 
the supply, it IS not likely to bo objected to by the Comlis This may or may not 
be the case, but it is a matter w inch should not be left to the judgment of the 
Comds Government has, no doubt, a stronger case for exeicismg its powers of 
control when it has itself done much to impioi e all the conditions of supply But 
we submit that it should, in the general interest of the pubho, be free to exercise 
these pow eis m all cases , so that the best results may be obtamed from the avail- 
able water supply of the countrv, without ref eience to the expenditure which the 
State may have incuiTcd in improvmg it in any particular case Thus, if a cer- 
tain tract of country is ir- igatcd from a numbei ot incl ependent channels taking off 
from above several ameuts, but can be more effectively and economically irrigated 
from a smgle channel which can command the whole, Government sho'^d not be 
prevented from making the change, because the channels which it may propose to 
abandon have existed from time immemorial A gain,if a paidioular owner has from 
time immemorial drawn a supply which is clearly excessive, when considered m 
relation to the area iiTigated, Government should be free to make arrangements 
u hich wiU mvolve the reduction of the supply to what is sufficient for the irriga- 
tion of the aiea to which itis apphed The measure of any owner’s oi cultivator’s 
claim should be the share of the supply whioli is necessary for the iriigation of 
thearaa which is entitled to iriigation, and not the supply whieh he has been 
permitted to appropriate under a system of very lax contioi Distnbution should 
be controlled m the pubho mterest, with i eference not to demands which can 
be justified only by prescription, but to actual and legitimate leqmiements 

282 Other points on which legislation is recommended — The fiist and 
mniTi object of legislation is, m our opimon, to declare the right and title 
of Government m Madras to the same power of control over pubhc water- 
supply as IS already possessed m Northern India, subject to compensation for 
injury done by dimmution of supply to any existmg channel or area, but 
not for its mere dimmution, if not mjunous , to penalize unauthorized inter- 
ference with that control, and to affirm, as m the Northern Indian Canal Act, 
that no supply of water from any migation work constructed, mamtamed, or 
controlled by Government, can create a right to the contmuance of that supply, 
or to anything more than compensation for its restriction or withdrawal, as pro- 
vided m Parts II and IV of tlmt Act 

283 There are other pomts on which we recommend legislation, but they are 
all of secondary importance to the mam pomt of declaring an mdisputable right 
of Government to use and control foi public purposes the water-supply of 
the country We have already leferred to the necessity of legislation for 
the enforcement of zamindars' obhgations m respect of irrigation works, 
whether this be effected by means of a Land oi an Irrigation BiU, and also for 
enabhhg Government to recover m some form or another a return for capihl 
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c-tpcndcd in miroduoinfr, c\<cnding, or imprming, llu' nicnm of irrl^ntJon in 
lands jicrmnnonily soUlcd, or of •nJiich (ho ru^onuo has hecu rclinqnNjod in 
■ndiolO or in part Q'lio Commission of 1878'bO jxnntcd out (Clinpfcr V, parri- 
grapli CD) “ the great diffionli} in dealing under (ho general criminal In-w" nith 
■\arioiis olfcnocs nhioh interfere mntormlly %\j(h (ho projitr manngemont of a 
canal. Slopping up olhor |>coplo’s ohnnnels, improperly oiHming ontsoivn, (am- 
poring ■o'ith hanks, c(c., art) nols of fhis nn(ure. "Wo dtsirc to roTKitit iheir 
recommendation that tins difilciilh should he remo\o 1 hy suitnhlo legi'^lation. 

2Sd' Bcsidcs-nliatlinshcen mentioned nho^T!, and the many other articles that 
a careful study of the irrigation Ians of t heother Indian prtn inees may snirgcst, nre 
avould refer to the dci^iiahilily of Irialiring, either under the proiiostyl Act or hy 
an amendment of the Jiand Acquisition Act, the acnuisilion iy IhecottHcni of 
ihe partfcs of a partial usaifruct m land, Icaa itij' to (ho oimcr the ]»ropcrty in 
the land, and the enjoyment of it so far as may lie conijiatihlc n-itli the public 
purpose for a\liich it is acquired 

285. I^cccfdUyfor Irphlattoii . — It may he contended, as it appears to liavc 
been in some of the discussioas on the Bill of 3SS(>. tliat Madras lias hitherto 
managed to get on nitliout an Irrigation Act, and that legislation therefore is not 
callcil for Tins aias not the opinion of the Famine Coniniission of I878'b0 
Our oavn vion* is that legislation ts now rcquind not less, hut more urgently tlmn 
it avas in 1880 ; and that, in c\ ery y ear ns it |)asscs, there is a groirth or extension 
of assumed private rights, u Inch renders legislation more dinicult and at tlio 
same time more itni>cmli\cly nceesNary* One great disad>Tintage of the present 
uncertainty ns to the jKmers of Government is that it encourages litiiaition in 
rcspcctoC thcsimplcstordcrsth.atmay he jiasscd hy the ofhters rt^iKinsihlc for the 
management of irrigation uorls ; not only is the time of tlic Courts talcn up by 
hucli cases, hut also tlrnt of (ho ofheer^ uliosc orders arc disputed, and who become 
defendants in civil suits, uhich are often carriixl on npjK'al from the Munsifs 
to the District Judge’s Court, and sometimes even to the JJigh Coimt In North- 
cm India it is abnost an nnlnomi thing for c.ai,cs connected with the control 
of irrigation works to be brought into aCnil Court, although sucli Courts 
have jurisdiction ; and u o arc infomicd that litigation of tlasKind has been 
Tcry infrequent in Domhay since the I'asirng of Bombay' Act V of 
1879 A still greater objection to the present state of things is tliat, until 
tbe powers of Government liavc been more clc.arly defined, the olheers responsible 
for the management of an irrigation work must often refrain from the exercise 
of any power of control, in (lie apprehension that they may' be acting ultra vires, 
and that their orders may he reversed after a long and vexatious co^c 
of litigation This uncertainty as to their powers tends to paralyse all efficient 
control, and to prevent such attention being paid to the improv ement of the dis- 
tnbution and the increase of the irngating duty' as wo have ohsen ed in other 
provrinces We may add that legislation of the kind which we propose has been 
found necessary m all other provinces of India, in Dgypt, and in all European 
countries in which irrigation is extensively practised. 

286 Wo recognize the great difficulties in the way of an Irrigation Act for 
Madras, of wliich the greatest is duo to the fact that tiic measure has been so 
long deferred. Wo rccogmze also that many' of the conditions m Madras differ 
so much, from those in other parts of India that any Bill which may he brought 
in will have to be framed m some respects on Imcs of its own. But we consider 
that irrigation in Madras will never attain the great development of wliich it is 
still capable, unless or until Government assumes the full pon ers of control over 
the whole water supply of the coimtiy which we have recommended, and which 
have been found so necessary m other Indian provinces and m all countries m 
which extensive irrigation works have been constructed or are mamtamed 
by the State We lay stress on the consideration that future extensions 
of irrigation in this Presidency will depend mainly on the construction 
of expensive storage works, and that much greater care must be expended in the 
distabution of a stored supply than has sufficed for the great deltaic canals. 
Economy in distribution will be of paramount necessity; and wasteful 
arrangements based on immemorial usage must not be allowed to stand in its 
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v-n\, altliougli due cnio iiiu'^t be bnlvcn, iii modifying them, to prevent real 
mjur\ to live vnioix'^t'; coneerned IVo have recommended a very liberal 
cvpemUture on the oxieivMon of nngntioinn this Presidency , but ivo cannot 
think tint Goveninient Mill get a proper return for that expenditvire, or that the 
nl0^t Mill ei or be made of the Mater suppl.i at its disposal, until it claims for 
it'^elf the e\tcnde<l iioivors of control m Inch have now, but not for the first 
time, been recommended. 

(to). — Prtvafe trngahon tcorU 

2^7. Pnrcifc tcorls other ilinn iccUf! — PmatcMorks, that is, works con- 
structed and maintained by prnato proprietors may be considered imder two 
lieads* those vitinted in ravattran tracts; .and those found in rrfl7;;»wf7<7ri and 
abenatod Milages IXcluding m ells, the number of such works in the former 
area does not exceed 7,000, coniprisui" -»,GS1 tanks and 1,231 channels !Most 
of these arc petti iiorks; nearh 1^ per cent irrigating less than 10 acres 
each, and hvrely 10 iier cent irniritmg more than 50 acres each About 
12 i>er cent of the Morks are situated in the Cnddapah disfnct, whilo 
Xorth Arcot, Salem, and .‘^onth Arcot, account for .another 20 per cent Most of 
the ni er ard spnnir cbannels nre to he found in the Anantapur .and Cnddapah 
districts, m (be basins of (be Penner and Cbilraiati mers. The aggregate area 
irrigated b\ all the m orl.s amounts (o 71,000 acres m a normal year, and to 
probabh Icvstbana fourth of tli.al in a icar of so\cro drought Of the total .area, 
nearh 13.300 acres are under river channels, more than Bl.oOO acres under 
hanks, and .about 23.200 acres under ‘ other sources,’ cbictly spring cbannels 

2S''. Scope for rxle,)<fiou of private tcorl 'i other than tcclls. — In rayaticari 
trails (be scope for the extension of large private iiorks is neccss.anlv limited, as 
almost nil the aiaiLable sites arc alreadi occupicil by works constnictcd or main- 
tained hi Ooua-nniont. and the constniction of neii works by pnvato propnetors 
might seriously interfere M it b oust m" interests It is probable, however, that 
iiirpn the inv<‘stig*i(ion now in progress in i.arlons parts of the Prcsidencv, is 
completed, it may be found ndiantageons to alloM sonic of the smaller projects 
M Inch bnie been snegis;(cd from time to time during the past half conturv, to 
be carried out by private enterprise Ulie niles at present in force in ilndras for 
the cncourairenient of such efforts are suiPicicntly liberal and do not require any 
ebam^e. tJiub r these mlcs. lands irrigated from private m orks wliicb do not intor^ 
hwcintli the m atcr-sujiidy to iiorks Ion er doii n, arc permanently exempted from 
enluinccmcnt on account of m. at er advantage, tboiigb (bo oivncrs arc hnblc to pay 
drv asscs-snient on so much of the l.and coi cred by the water-spread as has been 
cultivated within the previous ten lears 

2S9 Prirote tcorJ 8 tv znmivdo} i tracts —In paragraph 221, it has been 
oxplaineil that, on the best data available, the area irrigated by pnvnte works 
in rormnf/ensnnd nbonated Milages m an ordinaia' vear, is estimated at about 2i 
million acres ParticulniN of the number and description of the works are not 
knoMu, but from the replias to our inquiries icccncd from some of the zammdaris 
it may be assumed tli.it about. 200,000 acres arc irrigated from wells, about 
300,000 from rii er cb.nuicls or streams, and the remainder from tanks The 
general condition of the m orks is reported to be far from satisfactorv, and the 
extent of protection afforded in a season of prolonged drought is consequently 
icry limited IDxcopting the rof/iim/rtm in Yizagapatam, almost all the estates 
siitfcrcd scicrely during the past famines, .and there is apparently not much scope 
for the construction of any ucm* iiorks iiluch ivonld afford substantial protection 
to any appreciable area m these tmets IMorcovor, with some few exceptions, 
the ])ropnclors of the larger estates arc either financially embarrassed or are 
involved in litigation, and they are unable to improve even the existing works 
On the other hand, the position of the tenants m many of the zamiudans is very 
unsatisfactory. Tlicy appear to have practically no protection against enhanc^ 
men! of rents on account of improvements effected by them 

290 Within 1 ecent j ears four lai go estates liave come undei- the management 
of Goionimcut, while two more have been leased to European firms for 
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periods varying from thirty to fifty years, towards the hquidation of debts due by 
the proprietors It is probable that some improvement wiU be effected in the 
condition of the irrigation works before these estates, wbjcb account for nearly 
a fifth of the total zamindari area m the Presidency, are handed liaok to the pro- 
prietors Alieady, m Vizianagram, a sum of five lakhs of rupees has been 
expended on irrigation works since the estate came under management fom* 
years ago, and there are also projects, costmg over two lakhs more, winch are said 
to be under mvestigation In the Sivaganga mmindari, m the Madura district, 
the European manager under the lessees reports that about 300 tanks and many 
channels have been repaired durmg the past seven years, the repairs in many 
cases mcluding the construction of new weirs and slmces. There are stiU 700 
tanks and several channels which require to be repaired About two-thirds of 
this estate, and a considerable portion of the Eamnad zmimdari, could be irrigated 
by Penyai water if the supply were sufficient 

291 Wells — Wells m Madras are divided mto two classes wells sunk 
in lands held on dry assessment , and those sunk in wet lands, or lands classed as 
wet, under Gorernmeet sources ofimgation The former are termed ‘ ayaTcat' 
weUs, because the ayakat, or area attached to th6m, is dependent for its irri- 
gation solely upon the well supply, and not upon any other source , the latter 
are called ‘ supplemental ’ wells, because their mam function is to supplement 
the irngation from Government works whenever the supply in them fails owing 
to deficient rainfall or other causes Lands irrigated by ayakat wells are perma- 
nently exempted from additional assessment on account of such irrigation , hut, 
m the case of supplemental wells, the lands benefited by them are liable to pay 
the full wet assessment fix;ed upon them, except m seasons when there is no 
supply whatever m the Government works and the lands dependent on them are 
cultivated solely with the aid of well water On such occasions only the dry 
assessment is charged 

292 Excludmg kachha or temporary weUs, which are few, the number of 
ayakat wells retmuied for 1900-01 for rayattoan tiaots alone amounted to 
about 470,000, and the area irngated, to nearly 1^ nulhon acres, first and second 
crop Compared with 1891-92, there has been an mcrease of over 170,600, 
or 67 per cent , m the number of wells, and of about 469,000 acres, or 46 per 
cent , in the area irngated Durmg the same period, the number of supple- 
mental wells has mcreased from 134,300 to 141,800, or by 9 6 per cent Coim- 
batore shows the largest number of ayakat wells, viz , 70,600, and is closely 
followed by North Axcot and South Arcot, with 66,193 and 68,266 wells, respec- 
tively These three districts account for 44 per cent of the total number of 
weUs, and for 43 per cent of the area, returned for the Presidency The distncts 
next m importance £ire Salem, TinneveUy, and Cuddapah, vith a total of 
131,000 weUs, and of 400,800 acres irrigated, or 28 and 27 per cent , respec- 
tivffiy, of the Presidency total There are about 30,000 wells m Tnchmopoly 
and 33,000 in Madura, irrigatmg 67,700 and 117,600 acres, respectively, and 
about 13,000 each m Ohmgleput and Anantapur, imgatmg 28,200 and 66,100 
acres, respectively The average area irrigated per well vanes from 3 to over 4 
acres m eight districts and from 2 to 3 acres m six others Coimbatore shows 
the largest average (6^ acres) and Ganjam the lowest (0 9 acres) The average 
for the Presidency is a little over 3 acres North Arcot and South Arcot which 
possess a large number of wells, between 66 and 68 thousand, exhibit a com- 
paratively small average, 2 and 1-^ acres, respectively Ihis is apparently due to 
the poorness of the subsoil supply and partly also to the small size of the holdings. 
The number of wells in zamindari tiacts is not known, but for whole mam 
Tillages, the number is returned at 16,330, including 2,661 supplemental 
wells, iriigating an aggregate area of 66,526 acres 

293 In the two west coast distncts, where the ramfall IS always heavy, there 
are no imgation wells woith mentiomng In the two northern districts, 
Ganjam and Vizagapatam, where the conditions are similar to those of the 
adjoinmg province of Orissa, the number of wells is exceedingly small, and the 
same is the case m the three great deltaic distncts o^ Godavan, Kistna, and 
Tanjore. In the Deccan distncts, where protection ^_is most urgently reqmred,^ 
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•jroll-cinlin" is '^nul to bo fliflicnb nml expensive, espeemllj’ in Knrnool fintl 
Bellnn, mid in the northern portion of j\n.'intopnr and Cnddapali In the two 
former di-driets, tho numticr of mcIIs does not. exceed 8,000 each, though in 
Knrnool the miniher lins more than doubled during tlio past ten years. The 
wells in this district arc to he found chiofh in tho taluks of Ciimhum and 
Markapiir, Pitintod to the east of the Eastern Ghats, where vater is generally 
found \nthin a moderate dojith In tho Fouihorn taluks of Anantapur and in 
the sub-division of Cnddapali, the faeilities for the construction of wells have boon 
iitilired to a cnnsulcrahlo extent 

20 1 The nreat dei elopment w Inch well-irngntion has nttaincd in tho Madras 
Pn'sidenei hasiinquestionahh been largclj assist cil by the liberal policy which has 
bec'n pur-iK'd during more than half a cent nr\, m regard to t lie exemption of 
pn\nte imprm enients from ndditionnl taxation The principle of leaving to the 
ra;.at tho full benefit acenung from iniprovcnients elTcctcil bj his own mdustiy and 
means, was first adioc..vted b\ Sir Tlinmas Miinro at a very oarli period of his 
career, but it n.as not until that bis recoramendatioas bore fruit, in the 
defermiintioii not to assess n ells s>i ns to raise the assessment over what the 
general \ line and elnniet or of the land (.apart from the well) would warrant 
In that year orders were issued, invinga distinct assurance “ that the rayats would 
bo allowed the full bt nefit of their own imjirovcnicnts, that the lands tints 
iniproatnl would not be subject to mu additional assessment so long ns the 
general ntcs of the dtsirirt remain nimltcred , and that, on the occasion of anv 
ircneral revision of the district rates, the assessment of the lands so improved 
would be irrcspoetne of the incrc-tsoil value confcrrcrl upon them by their 
holders," Witli a new, however, to gnnnl ngains-t jiossihle fraud hy the con- 
struction of wtIIs in elosf’ ]iroximitj to existing Government works, so as to draw 
awaj wat^T from such sources by .absorption and percolation, it ivas laid down 
tluat the exemption shall not extend to wells “ dug within 100 jards m rear of 
tank havdfi, river-, ehannels, and hwls of tanks,” nor to wells “ dug in land 
which can he watorcxl h\ anv existing jmhho work of irrigation” The first 
restriction was subsequent 1} relaxed, .as it was found impossililc to determine 
the extent of the mnuonce of percolation and nhsorjition, so that rayats can now 
sink wells quite clrre to a tank, rner. or channel, without fair of enhancement 
of assessment . jirovidcd the wells are sunk in lands assessed as dry, and that 
water from existing Government sources is not dnuvn into the wells by 
surface flow The results of these liberal concessions lln^c been most beneficial 
to the province generally . and in more than one district they have prevented 
scarciU from developing into famine 

20.'3 T)ic Famine Commission of 1878-80 recommended that all such conces- 
sions slioiild he embodied in a legislative ennctniont, “ so tliat it may be clearly 
knowai, xvithout faar of mistake, or dangci of retraction and change of view, by 
even.' landow ncr or tenant who executes a jicrmanont improvement on tho land, 
whcflicr he is entitled to the entire profits arising from it, or to a part, for ever, 
or for a term of x cars ” Considering flic libomhtj* with which the Local Gov- 
ernment ha^o given effeet to the rule of permanent exemption, we donbt whether 
legislation is required in the Madras Presidency "Wo have no reason to suppose 
that the rules arc misunderstood , hut, wath tho object of securing the full 
observance of the spirit of the orders m future settlements, it may he advisable 
that the rules should he supplemented hy a clear direction that the rates assessed 
on Avcll lands should in no case exceed those assessed on adjacent lands enjoying 
similar qualities and advantages, but unprovided with wells. 

296 ‘ JDoruvu' wells.— The foregoing lemarks apply to wells sunk in dry 
lands There are other wells sunk on the hanks of nvers and streams, and known 
as ‘ iloruvu ’ wells, w Inch do not enjoy the exemption referred to lliese doruvu 
wcUs dern o their supply partly fi om clmnnols from the nver or stream, and on 
that account tho lands irrigated from them are usually charged, wet assessment, 
less a deduction for lift of one rupee per acre foi first, and half a rupee per acre 
for second crop. Up to 1878, thei were liable also to be ohaigcd for second 
crop cultivation, except in NoUore and Cuddapah ; but in that year this addi- 
tional charge, which amounted to half that for first crop, was ordered to be 

s 
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everywhere abolished The- feact'’humber of these wells at present ih lise has 
not been reported, but m 1893 the ntiijSher did not exceed 6,700 for'the whole Pre- 
sidency. we fully recognize the prinpiple that these wells, which are fed direfctly 
from natiiral rivers or streams, are not entitled to Ihe samd exemption as wells 
snnlc ih dry' lands , hilt, for'the Reasons ^veri in our Punjab Chapter (para- 
graph 66), we consider it inexpe^ent to levy any royalty on such irrigation, 
in tracts where the staple crops are m&ecul’e in the, absence of irrigation ' In 
the Deccan, Carnatic, and Dentral districts, which are freq^pently sul^ject to 
famine, there are numerous streams which probably afford great lacihties for 
the. consbruotion of such wells all along their banks , and it is obviously , to the 
'advantage of Government and the people to have the water utihzed, to the full- 
est possible extent, for protective purposes Considermg the expense mvolved 
in the construction and maintenance of these weUs, which are often liable to be 
damaged by floods, we are strongly of opinion that every encouragement should 
be given to their extension We observe that the number of doruvu wells in 
the four worst famine districts, composing the Deccan, amounted to less than 
1,600 in 1893, imgatmg only 7,600 acres , but it is worthy of note that 
nearly 600 of these weUs are situated' m the' two eastern taluks of Kumool on 
the banks of the Gundlakanima nver, where the charge of wet asse^ment lias 
long been given up In these distncts, at any rate, there ought certainly to bp 
no hesitation m carrying oht a specially' hbeial policy in regard to the extension 
of such wells 

^ 'f 5 ( ) 
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297. Supplemental wells — As aheady , explamed, the chief function of 
supplemental wells, that is, private weUs sunk m wetlands, is to supplement 
irrigation from Government works when the supply m them proves insufficient . 
for raising or maturing a crop They are found chiefly lUn^er very precanous 
sources, and are of great use m enabhng the rayats to save their crops m times of 
deficient supply, and often to grow even a second crop when- the water m the 
Government works is exhausted. There are m all about 141,800 of these wells, 
excluding those m whole tpam villages (2,661) , nearly a third of the number 
being found m the North Arcot district , from 26 to. 23 thousand m South ArcOt 
and Salem , about. 16 thousand in Chmgleput, 10 thousand m Cuddapah, and 
over 7,000 each in Madura and Tmnevelly [ 

f ; 

298 The great value of these supplemental wells is forcibly brought out in 
an interesting memorandum furnished by Mr Benson, Deputy Duector of 
Land Eecords and Agricultrire, m which' he couclusively-Shotrs that in aU the 
districts m whichsuch wells exist in any appreciable munbers, the percentage 
of annual rermssions under nunot woris is very' conaderhbly less, and the 
proportion of second crop cultivation very much greater, thkn ih distncts m 
which these wells are scarce At a very moderate estimate, the existing munber 
of suppleiliental wells in rayatwan villages should be able,r with ffib assistance 
of the tank supply, such as it is, to afford a very f au amoiiiit of protection to more 
than half a million acres of crop , while,'m the absence of such protection, the Gov- 
ernment would lose even the* dry assesSihent on this area, ainountmg prbbably to 
more than 10 or 12 lakhs of lupees annually, and the Idss to thb rayats Wotild be 
at least five or six tames as great It is evident, therefore, that the extension of 
these wells deserves every possible encoiiragement, both by the grant of all^th^ 
advantages and cdhcesMons proposed for other classes of wdlls and by all reasonable 
hberahty m matters of assessitient But the existing rules, at any rate as they ai‘6 
worked and usually mterpr6ted,^are not, in our opimon, sufficiently liberal Ihev 
have ce:^inly failed to ^ord any stimulus to the construction of these wells 
The effect of the rules as wofked'ife that dry assessment is leVi'ed only jin cases 
Where “ the nrops are irrigated solely with fiie aid of private -Wells and no supplv 
Whatever is received in the tank or othfer Government source of iihigatiOn, either 
in the first crop or Second crop season ,” but the concession is not extended 
to the more numerous cases m which &ny supply, however small, is received 
during any portion of the time that the crops raised entirely with the aid of 
well-water remain on the ground In such cases the lands become liable to the 
cliarge of full wet assessment "We think that m such cases the dry irate of assess- 
ment only shouldbe charged on the well-lands, whenever remission^ have had to be 
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granted lor failuie ol tlic tank suppty on other lands of the ayalat nnpiovided 
with n ells 


29’) Takavi — As already observed, the Government of Madras has been 
distinguished by the i igour and liberahty of its tahavi pohey The first step for- 
ward vas taken in the.seasoiis of scaicity which ocouired in the years 1890-91 
and 1S91-92 with sufficient seventy to require the institution of relief operations, 
though not on any huge scale, in parts of the Caniatic, central, and southern 
districts The tliioatemng of scarcity in paits of the southern distncts durmg 
1892-93 had the lesult of mam taming this policy m unabated activity 
throughout that and the follomng year. Two good seasons followed, and 
uith them exertions were slackened But in 1896-97 and 1897-98, when 
scarcity le-appeaied m many paits of the Presidency and assumed consi- 
derable seventy’’, ngorous mcasuics were resumed Dmmg the yeara 1898-99 
and 1899-1900, the ^ms adi anced weie comparatively small, owmg probably 
not only to the favoipable character of the seasons, but also to the 
curtailment ol allotments m consequence of the exceedingly large sums which 
were being adi anced m other provinces where sei ere famine prei ailed The 
total sum advanced during the decade ending 1901, under the Land Improvements 
and Agrioultui ists’ Loans Aets, amounted, m round numbers, to 76 lakhs, of 
vhich 17 lakhs vere granted foi the consti’uction and repau' of weUs , 
121 for other piu poses under the foimer Act, and 10^ lakhs for seed, 
cattle, etc , imdei the latter. It is u orthy of note, that dui’mg the famme 
of 1896-97-98, uhich u as, as above remarked, of appreciable seventy, the total 
amoimt advanced amounted to about 17 lakhs , 10 1 of which were for seed and 
cattle, ncaily 4 for other purposes, and only 2} for wells Whereas, in 1891-92- 
' 93, ncail) 27 hikhs weic advanced, of which onlv 21 werafor seed and cattle, 
about for “other purposes,” while nearly 20 wcie advanced for wells Even' 
m the fauly favomablc year of 1893-94, over 6 lakhs were advanced for weUs, 
and in the next j car nearly 3 lakhs Subsequently, however, the advances for 
wcUs were allow ed to fall below 2 lakhs pci annum Now our witnesses were 
virtually unanimous that in cverj'- district (except Yizagapatam and Granjam,^ 
where there arc scaicely any wcUs used for migakon) uTigation fiom wells is' 
capable of considerable development We regret, therefore, that the poboy of 
advancmg blierally foi wells should have had to be mtemipted, and we trust that‘ 
it may be resumed wutli full ngom’ Durmg the three years endmg 1893-94, 
nearly 12 laklis a year were advanced for land impiovement, nearly 11 lakhs 
bemg for w'clls alone , and w'e arc confident that no difficulty wiU be found for 
many ycai’s to come m expending to full advantage an allotment of at least 
15 lakhs Several of the most mipoitant unj)rovements which we have sug- 
gested in the pmcediue and conditions under which advances have been made,, 
such as the lengthening of the ponod of repayment, the reduction of mterest 
to 5 pel cent , and the empowering of officers of the rank of lahsildai to grant 
loans, aic already m foice m Macbiis, and no doubt account to a considerable 
extent for the success attamed there, up to the present, in tahavi administration. 


{v) — Famine toorJes and programmes 

300 Famine relief —The Eamme Comnussiou of 1898 reported that out of a 
total expenditure of Es 71 32 lakhs, meuned on actual works of rebef, durmg the 
famine of 1896-97, only about 8 per cent was spent on the mamtenanceor con- 
struction of UTigation works, and a bttle ovei 1 per cent on miscellaneous works ; 
the balance, or over 90 per cent , bemg expended on roads which, in many oases, 
appear to have been taken m hand merely from the necessity of flndmg work of 
any kmd for the numbers demanding employment In the tracts which were 
then affected — the two northern ffistiicts of Ganjam and Vizagapatam, anil 
the tour Deccan districts — theie are verv few UTigation works smtable for famine 
labom’ , and rebef woiks consequently consisted mainly of roads and the coUeo- 
tion of road-metal The actual value of the work done was roughly estimated, 
by the Commi^on at one-third of the recorded expenditure, or, m round numbers^ 
at Es 24 lakhs, of which Es 2 lakhs were on account of irrigation works 



301.'' Tlie principal irrigatiou works undertaken during this famine were 
the extension of three distributary channels in connection with the Bushikulya 
project in Ganjam , the restoration of three rmned tanks in Bellary , and the 
construction of certain sections of the Chopad and Peddapasupala pro 3 ects in 
connection with the Kumool-Cuddapah Canal, and of two new tanks m the 
Cuddapah district The sums expended on these new works amounted to 
E.S 43,600, Bs 69,000, and Es. 1,48,800, respectively, m the three distncts. In 
addition to this sum, nearly two lakhs were spent on the repair of 26 tanks, and 
of some river and spring channels, and about half a lakh m improving several 
village ponds and wells used for drinking purposes. 

302 In 1900-01 the Deccan districts were agam affected, and also portions 
of the adioining upland taluks of Kistna and NeUore, but the distress was not 
severe, and it was foimd possible to meet the demand for labour by providing 
employment on various test- works, 'chiefly irrigation works. Thus, out of 
about Rs 1,66,000 expended on rehef m that year, including abdut half a lakh 
for general charges for supervision, tools and plant, etc , nearly Bs 91,000 were 
spent on irrigation works, moludmg those which were left mcomplete in the 
previous famme m the Deccan distracts. Owmg to the adoption of the mter- 
mediate system of taskmg, and to the small numbers that had to be reheved, 
the actual value of the work turned out on this occasion was very satisfactory , 
it bemg, in almost aU oases, m excess of the normal rates. 

303 "With the exception of the two projects m Cuddapah, and of one or two 
tanks, aU the irrigation works undertaken during the two fammes referred to 
nbove have been completed and are likely to prove very useful We imderstand 
that arrangements have been made by the Local Government for completmg the 
other works as soon as possible 

304 Famine programmes — A detailed hst of works suitable for famine rehef 
is maintained by the Board of Bevenue for every taluk m the Presidency, except 
the deltaic taluto of Godavari, Kistna, Tanjore, and Madmu, the two w^ 
doast districts, and the Kilgins The programmes for 1902 provide rehef for 
six months for over 4 million units, or about 16 7 per cent, of the population of 
the districts, or portions of districts, to which the' lists relate Out of the total 
number, roM works provide for ovei two millioU units, irrigation works for 
1 32 milhonSj and village tanks and water-supply and other miscellaneous works 
for the remainder. The total cost of the works provided m the programmes is 
estiniated at over 6 crores , of which 3 6 crores rdate to what are classed as ‘ large 
works,’ that is, works which are calculated to provide simultaneous employment 
for three mon^ for at least 1,000 persons The number of works of each class, for 
which estimates have been prepared, is not known , but the statements which have 
been furnished to lis by the Boaid show that estimates for ‘ larger works, ’ 
costmg m the aggregate over 1 86 crores, have been sanctioned, while similar 
estimates are said to be ready foi ‘ smaller works ’ costmg about 1^ crores 

806 We are of opuuon that the provision made for irrigation works m the 
lehef programmes might be greatly mcreased , espeoially'm districts m which 
these works exist m any considerable numbers In the previous fammes very 
large sums appear to have been expended on the construction of roads which it 
was subsequently found impossible to mamtam from want of funds. We accord- 
ingly recommend that all works on the lank restoration programmes should find 
a place in the famme rehef progiammes until they have been earned out , and 
that the first cai e of the authonties, when famine is immment, should be to get on 
to the programmes all works of repan's that can usefully be earned out on tanks 
When nothing better can be done, the opportumty may be taken to remove silt 
from the beds, as less unprofitable than constructmg roads which cannot be 
mamtamed, or coUectmg road-metal that is not likely to be required withm any 
reasonable penod. It is true that the difficulty of supei'vismg a number of 
scattered imgation works would be gieat , probably much greater than in the 
case of labour employed on road worlS But we do not think that the diffi- 
culties are insuperable In most cases the executipn of the repairs might 
advantageously be entrusted to the local headmen, or other respecteble rayate 
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who own large extents of land under the works , and if care is taken hy the 
overseer, or other officer employed for the purpose, to select the persons for 
whom employment should ho provided, aud to prescribe the tasks for different 
descriptions of work, there can be no dangei of the relief bemg misapplied, 
or of the money bemg n asted In this connection we would mvite attention to 
the remarks contained in paragraph 209 of the Bombay Chapter, which apply 
generally with even gi cater force to the Presidency of Madras, where the mmor 
irrigation works arc much more numerous and are collectively much more 
important In addition to the nnnoi works referred to above, it is necessary 
also to have on the programmes of each district a few laiger woiks which may 
be found smtable for the employment of relief laboui m laige camps When 
any of these works are earned out m the regular course, before the occurrence 
of a famine, others should be inserted in their place until aU the possible pro- 
jects in each district are exhausted. 
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(i ). — Local oomhftous , me and vahtu of Irnyution 

306. Diversity of oomhiioiib — Dilloirncns m Llic <;onfi','nmtion of Iho 
ouuntiy, in its geological slmctino, in the quality ol the soil, in the I'aiiifall, and 
in the agricultuinl hfihils ol the nnmcious laccs conijinscd in the jiojmlafion, 
leiulci’ it impossible to divide the Central Piovinees into any icasonahle number 
of well-defined tracts, each of nliieh would pi esent a faiily uniform aspect. Jn 
considoiing the question of the utility of irrigation it will ho eomeniont, thero- 
foie, to deal sopaiatd}' mth each of the main classes into which the agricultural 
lands of the piovincc aic naturally dn idod Put before doing so it will he 
necessary to give a voiy hnet description of its main pjiysical and geological 
features, and to show the oxtont to which its cultivation is already jirotcctcd 
by irngation w'oiks 

307 Dhysical features — The gieat iiingi' ol the Satpunis, sti etching across 
the province liom the w'estcin coinei, and cvtending along the greater jHirtion 
of its north-eastern houiulaiy line, forms the leading fcatuic m the physical 
contigui’ation of the countiy On these extensn e high lands are situated the 
Satpura or plateau (bstricts ol IMandla, Sconi, Chindwani, Petul, and jwrLions 
of I^imai and Balaghat In the evttemc noilhcni corner of the jironnce, on 
a portion of the Abndli 3 'nn lange of hills, are situated the distncts of Saugor 
and Dainoli and a poition of Julihulpore Petw'ccn these two hill} tracts lies 
the deep and naiTOW' valley of the Nerhuddn, coinjinsiug the greater part of 
3\ibhwlporc, distvwts. of Niwwvwgkpwt tow\ Hoshowguhad, awil that, portion 
of Niniar ivluch bes outside the basin ol the Tapti livcr To the south and 
cast of the Satpmtis are the tw'o great plains of the pixnTinee, separated from 
each otbei by the n atei'shed of the Arainganga and Mahanaib rivers The 
western or Nagpui’ jilain contains the cbstnclsof Waidha and Nagpur and the 
three Waingauga distiicts ol Bhandara, Chanda, and Balaghat The eastern or 
Chhattisgaib plam includes the districts of Ibiipui, Bilasjnir, and Sambalpur 
Though commonly dcsignatal * plains ’ these tw o largo tracts of imdulating 
uplands hear no losemhlance to Ihc flat alluvial plams of Northern lutba 

308, Main yeoloytcal cliaractenstics — Withicgardtothc vciy compbeated 
geological structuic of the province, it wiU be sufficient to note that the 
districts of the Vindhyan and Satpura plateaux w'lth the whole of the Nerbudda 
valley, the districts of Wardha and the gicatcr part of Nagpui aic situated 
almost entnely withm the area of the Deccan trap formation , Ihc only excep- 
tions being the distiict of Balaghat and portions of Scorn and Chindwara The 
trap as a rule overbes ciystalbne locks or sandstone The latter predominates, 
and frequently shows on the surface, m Damoh, in the noilheni pait of Saugor 
and Jubbulpoie, and m a tract sun-ounding theboundaiy bnc between Hoshang- 
abad and Chindwara Outside the region of the trap the pinvincobcs generally 
on the ciystalbne foimation, but the northeim and gieatei part of Baipnx, 
the southern third of Bilaspui, and portions of Sambalpui are formed on rocks 
belonging mainly to the lower Vindhyan sandstone senes 

309 Annual rmifall — The average annual rainfall vanes from 32 inches 
m the extreme west (Nimai) to <t7^ inches m the north (Jubbulporc), 53 mohes 
m the east (Sambalpur), and upwards of 60 mches in the cenb’al district of 
Balaghat The mean for the pi-ovmce is 47^- mches, and compared with most 
other provmces the rainfall is remarkably steady, the annual amount varying 
but bttle from year to year Smee 1869, there have only been two years m 
which it vaned from the normal by more than 26 per cent — the wet vear of 
1884, and the dry year of 1899 But the amount is often very unevenly 
distributed throughout the season, and the fall is partieularly bable to prove 
deficient during the later months of the ramy season, the critical time for the 
nee and rain crops To ensure a full outturn from these crops not less than 
the average rainfall is required m September and October, while an exammation 
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of tlic record'; 'jIio'u*'; (Imi iiinclcon limes durin" ihe In';!, 33 years the rainfall in 
one or other of 1he‘;c month'; ha*; fallen ‘;hort of the OTcrage l)y more than 25 per 
ceni. 


310 Total and cultirahtc areas — Out of a total area of 115,898 square 
miles included in the Central Provinces, 29,(135 are occupied hv Pcndatoi’y 
States ; the balance of SG,1G3 square miles, or just over 55 million acies, is in 
Pritish Terntory Of the latter area, 19^ million acres are nndci cultivation; 
over 15 million consist of forest and uncultnahle ivastc; G million he in 
nnsiirvo}icd zanuvdari estates for nhicli no statistics arc aiailahle, nrhilo nearly 
II 4 million acies arc olnsse<l as Avasto lands aiailahlc for cultnation, although 
only in a small portion of this is the soil said to he of a kind that noiild make 
cultivation profitable 

311 Cl ops and area under cuUtrniwn — Out of the 10^ million acres shorm 
as under cultnution, .about IG million acres .arc actnallv undci ciop in a vear 
of normal rainfall, or allon in" for double ciopping, n Inch ls chiclly confined 
to rice lands, about 171 million acres, uniii" an ai-crairc of acres per hc.ad 
of a population of nearly 10 millions Tlie proportion vanes from about one 
acre per head in the nee districts of Sanibalpiir and Chanda, nhich arc mainly 
peopled!)} the irrigating Tclinga and Urn a races, to .about 2 acres in the 
nhcat distncts of the Nerbudda a alley, and 2 3 acres in the cotton-groAving 
distnct of ircanlln, .and in the plafc.au district of Pctiil Avhcrc lull miUots 
are laigely gimni Of the "ross area annually under crop, 111 round nnmbci’S, 6 
million acies coiLsist of nee , 31 million of Avheat , J J million 0^ juar, the lighter 
millets and oilseeds, 3 million of cotton, gram, and' laht pulses; and there 
arc million acres of J hat if pulses and other imscellaneous crops llice is 
groAA II entirelv ns an autumn 01 e.irly aa inter crop , a second or spnng crop is 
never groAvn 


312 Ji ligated area — In a normal year the gross irrig.ated area is about 
700,OCiO acres, or onh 1 jicr cent, of ihe area under crop To this, hoAvever, 
should be added .about 500,000 acres of crops gronn in lands saturated by means 
of field embankments Including this area, 7^ per cent of the noiaiial cropped 
area may be s.aid to be ordinanh pintectcd by irrigation nroiks Rice, imgated 
mainly from pnA’atc t.anks, accounts for 70 per cent of the actually inigated 
area , the balance eonsisting ni.aiirly of Avheat and other crops, g.ardens, 
and suenreane, Avluch .arc irn^tcd chiofiy from avcUs In 1899-1900, after a 
succession of dry }c.ai's, the irn^.atcd area fell to 255,000 acres or 1^ per cent, 
of the normally* cropped area The area under tanks A'aries from 200,000 
acres m a very dia* year to 700,000 acres 111 a veiy favourable year . that 
under avcUs, from G1,000 to 99,000 , and that under nver channels and other 
sources, from 15,000 to GO, 000 acres 

813 Mam classes qf soils — Th e vnneties of soil to bo found sc.attei ed through- 
out a province of such Averse physical and geological charactenstics, arenatnially 
very numerous They pass one into another by almost insensible gradations, 
but for our purposes it mil be sufficient to recognize the follovring four main 
vaneties of agncultural lands allunal black soils or irhcat lands , black cotton 
soils , light sandy or stony uplands , and the light and licaiy nee lands In 
discussmg the question of the utihty of irrigation in the province, Ave shall deal 
separately Avitli each of these classes of land 

■Wheat Lands 

31(1. Character of the soil, and extent to which tt requires irrigation — The 
cultivation of Avheatis confined, as a i'ule,.to the alluvial black soils Avhich are 
found m the central valley of the Neibudda, on the open and level poidaons 
of the '\^indhyan and Satpura plateaux, in the eiostein poi-tions of fS'agpur and 
Wardha, and in the nvei valleys of the Chhattisgarh and Wainganga fetricts 
Tlio crops -on these lands sutler if anythmg more frequently from excessive ram- 
fall tlian from draught, especially those groivn on uneven ground 01 yrhere the 
soil is of the deep and f liable allunal kind overlying an impervious substratum. 
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In tte latter case, irngation would Be useful m a dry year as a prelimmary to- 
sowmg ; but if subsequently appbed to the standing crop, it would render it more 
liable to rust, and in the end migbt do more barm than good In the higher 
valleys and plains of the trap area, where the black soil is generally of less 
depth and of a stiffer and less fnable nature, and where at frequently overlies 
a porous substratum of either sandstone or disintegrated trap, rust is less 
frequent and irrigation would no doubt often be beneficial, but the field em- 
bankments, consteucted for the purpose of holding up water on the fields, which 
are commonly found in such tracts, and to which we shall agam refer, probably 
afford the bek means of securing the required degree of moisture in this soil 

315 XJMtty of tri'igahon under certmn cmidhthons — Before the late series 
of dry years had set m, out of 4 million acres under wheat, only about 10,000 
acres were irrigated ; and of these over 7,000 acres were m the single district of 
Nimar, 20 per cent of the wheat cultivated area in that district being then 
undei irrigation. Smoe then the total area under wheat throughout the province 
has fallen to shghtly orei two miUion acres, while the area imgated has 
risen to 30,000 acres, of which more than a third is m Nimar In this district 
the rainfall is the hghtest in the provmce, and the black soil overlies a stratum 
of porous trap In such conditions wheat benefits by irrigation in almost all 
years, and often mdeed without it will yield no crop , while the morease m 
outturn due to irrigation m normal years is estimated at 260 lbs. of grain Cr 
40 per cent In a dry year the mcrease due to an assured water-supply would 
of course he very much greater. 

316 Injury front drought and rust . — The northern distnots, m which 
wheat IS most extensively cultivated, suffered severely from the effects of drought 
m 1833, 1868, 1896, and agam in 1899 ; and less severely m 1878, 1881, 1889, 
and 1896 The wheat crop was almost completely destroyed by excessive ram 
and rust in 1854 and 1894, and was less seriously miured from the same 
causes m 1871 and 1874, durmg each of the four years from 1884 to 1887, and 
again m 1891 and 1893 Thus, m a period of under 70 years, the crop suffered 
eight times from drought and ten times from excessive imnfall 

Black Cotton Soils. 

317 DistribuUon and getter al cha/racter of the soils — Lands which are 
specially smtable for the gro'^h of cotton, and of autumn crops other than nee, 
predonunate m the districts of Nimar and Wardha, m the western half of 
Nagpur, and in the southern portion of Ohhmdwara Within this tract the 
raanmll vanes from 32 mches on the west, to 36 mches on the east , the under- 
lying rook IS generally trap , the stony uplands consist of trap rook but partially 
disintegrated, yet with good rainfall the poorest plateaus and slopes produce 
fair crops of juar and cotton, and the lighter miUets are seldom grown. In 
the vaUeys, cotton and flourish m ordinary years, the cotton doing better 
m dry, and ywrt?’ m wet years Wheat is less successful, and in all but the 
wettest years it requires ungation to ensure a full crop 

3 1 8 LiaUhty tofannnk—Tbe western cotton districts suffered from drought 
m 1825, and agam m 1899 , but they passed almost unscathed through the dry 
years of 1868 and 1896, and even in 1899 they faied better than, most parts 
of the provmce, and they are makmg a quicker recovery. The crops in these dis- 
tricts suffer more, on the whole, from an excess of moisture than from any lack 
of it, while cotton suffers less than any other crop from an early cessation of the 
rams. 


319 Utility of irrigation — The hardiness of cotton in years of drought, 
and the retentiveness of moisture, characteristic of black soil,' which enables ^ 
ebsses of crops grown on it to mature nuth the aid of comparatively httle rain, 
enable this tract to escape m years of minor scarcity, although in " a year of 
extreme drought, such as 1899-1*900, it is hkely to suffer severely ' It is doubtful, 
however, whether irrigation would prove much more useful here than m other 
areas of black cotton sod where it has been tried and faded. - The cotton crop 
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in all or<linnn \oaTs is vo jirofitahlc Hint tlio cnltivalors aro not likely to 
abandon il m fnAour of odicr emps for vluch miiratioii might he suitable At 
the sjuno time the rl’^nhs ohlained by ihc A'^'c/i/n tenants at the Kagpur farm 
sho^^ tint inigaliun nn\ he introduced with ad^antai^e in the areas mtvhich the 
sujKrfio al ]*iM'i of hku’K >sOil is of nnxlenite de])lh and rests ujion a porous sub- 
soil jirovidmg lavTil drainage, cspeciail,\ if a good sujiph of manure may he relied 
on In such tmetsS, Arorks oonstiueted lit a modenito cost might in time prove 
to he aotnnllA renuinerntne Sclu nios for such woiks should lie considered on 
tlicir menfs , hnt speaking ircnerally we arc niiahle to recommend the construc- 
tion of irrnrat ion works in these soils at nii} rale until tiaofs in ■nliichthcy 
Will 1)0 inon* useful ha\e heeii jiroAidcd for 'Jhe cultnators of the cotton 
districts nie the mo'-t niteliiuent, and, in sjnle of the absence of urigation, the 
nirs-t prosperous in the proMiieo , and, unhsvs theu' is a considorahlc eliange m 
the jnxssi’iit comj’antni' prices of piodiice, we think it veiT unlikely that, 
A\here the soil is n dh smf,ihl(' for the culm at ion of cotton and of the better 
claswci, of autumn millt'ts. the cultnators will he induced to change then 
pn'scnf nericuUuml praetieis to atn apprceiahlo extent, c\cn if ci'crj’ possible 

facililA for initrition he atlordod 

* 

Tnr Lrr.iiT Upiavds 

020 Dtsinhutwn ; uripnlton priif'i nlh/ impossible and iiiiucccssai y — The 
hill\ and sioin uplands, {he poorest lands of the province, are devoted cluefly to 
the Inrhler millets ode and 1 ufJ i) and mfeiior oilseeds 'Jhc former, a\ I nch 
constitute the nniin food-iinun of the ahonirinnl cultnators are cntiiely depen- 
dent on the ramf ill of August and Sepleniher llie hill\ and jiuigh tracts of 
the Vindlnnn and Satjaim plateaux, and ilio higlier slopes of the rolling plains 
of Chlinttiscnili, contrilutti* most lariieh to this class ol land E\ui if water 
could he led on to the Inch slopes, n here these lands arc usnaih situated, flio 
soil is loo [vyiraiid porous, and the ground loo unc\cn, to make irngalion profit- 
ahh , wink llic crops to whicli the soil is hts| suited arc liable to sutler from any 
txc<ss of moisiurt 'Jlare arc, liowe\er, iii tlie \alleAs and on the flatter slope^ 
of the Safpim disinets, nnnA fnirlA le\ cl stretches in w Inch the coar'cr millets 
criuld he n pi u el grndnalh In nee, if water were made a\ailable and the cul- 
tuTitors, who are mosth ahoncninl, were taught its use 

321 Lvthihltj to famrvr — Until the last few cears famine ajipcais to li ne 
been unknown in those pailsof the jiht( au districts m which the coarser millets 
form the sta]ile crop Jn ISOS a timely fall of ram in September saa'cd the 
situation, and “tbe lulh districts, m winch the nboiieinil jvapuhtiou m the 
largest, gathered faircropsand were indeed m a position to export giain "• Tlie 
records show no scnotis failuro of the crojis in these tracts until , tins was 
followed bj another failure in ISOG, and a stj]] jiiorc s>;rous fannre in ]S2b, 
Again in rtOJ, man> of the nee distnets icccncd L-'rah half their normal 
rainfall, and m these the rice ciop, except where prok-'ct--d fa tanks, lias foiKd 
almost c mpletch 11 has been necc‘ssir\ to remit imara ;l'e nhole cf the knd 
rcAcnuc m Blmndam, Balaghat, and jiart of ChantLa a-i r Kainur then-' arc now 
(March 1‘JOJ) 3rt,000 pcojilc on relief. 


Rici Lake? 
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of that district is somewliat similar to that found so extonsivoly in the yalloys 
of the Vindhyan and Satpura plateaux, in the former o^ which, especially, a 
considerable area of rice is annually sown. As already noted, many of the level 
valleys in the Satpura districts, where the soil seems suitable for rice cultiva- 
tion, are now devoted to the coarser millets. 

323. In 1805-90, the first of a series of dry years, and one favourable for 
irngation, the total area under rice was distributed as follows : — 


Area wider rice in 189G-9G. 


TnAor 

TnANBrLAWTFD nior 

Diioad-oabt mat 
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Onirri 
[ pitod 
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gntod 

Unlrri 

paled 
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Irri. 
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Unlrri 
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ToUL 

Thn N.'rthorn Difllnnln 
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11,783 
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528,603 

520,013 
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510,433 

510,790 

Waingaiifta rioo dintriota In 
Nngpnr Divialon, inolndliig 
SoonI 

•177,901 

375,510 

853,531 

33,462 

i 

27^818 1 

312,330 

511.470 

C51J388 

],lC5k8Cl 

OhhnttiBgnrh 

8,507 

47,840 

50,427 

111,000 

0,091,255 1 

3,237,155 

153,187 


^293,532 

Total 

480,780 

1 

43-1,955 1 

1 

021,711 

178,532 

0,699,000 1 

i 

4 073,498 

C0jS21 

4;m,92l 

i 

6,000,212 


A-ccording to the figures given, the irrigated area in Chhattisgarh in a very 
favourable year is only about D per cent, of the whole rice area ; but it should 
ho noted that this docs not include all the aicas benefited by percolation from 
the tank, which is the naam purpose for which tanks are made m tliat part of 
the province Including this form of irrigation, the aiea irrigated in Chhat- 
tisgarh, m a favouiuble year, is about 9 per cent, of the total rice area. 

321 Zocal differences in the cultivation of rice — The differences in prac- 
tice which this table exhibits aio very remarkable The northern districts 
attempt practically no irngation ; Chhattisgarh irngates 6 to 9 per cent , and the 
Wamganga distncts about 44 per cent, of their whole nee area In the northern 
distnots and Chliattisgarh, all except 2 per cent of the iice is sown hroad-cast; 
m the Wamganga distnots, 76 per cent is transplanted More than one ex- 
planation of this cuiious difference has been suggested The Hon’ble Mr 
Seller, when Commissioner of the Jubbulpore Division, drew attention to the 
fact that the practice of transplanting rice is practically conbned to tracts m 
which the soil is underlam by crystalline rocks , while the broad-cast vaiieties 
are chiefly grown m soils oveilying the more porous sandstone formation 
Others have suggested that the difference may be due to the fact that the tracts 
in which the later ripening or transplanted rice is grown receive, as a rule, 
a slightly more abundant lainfall in the later months of the season, while 
others agam have pointed out that whore nee is grown bioad-oast the conditions 
are generally more suitable for the growth of a subsequent rahi crop, which is 
rendered possible by the earlier leaping of the hroad-cast vaneties These 
differences m the conditions of soil and climate no doubt affect the prac- 
tice in each tract , but a further explanation may be found m the character of 
the people, to which we refer below. 

326 Bainfall — The rainfall of the nee distnots vanes from an annual 
average of about 50 mches in Ohanda, Eaipur, . and Bilaspur, to 64 mches m 
Bhandara, and about 60 mches m Sambalpur and Balaghat It is, on 'the 
whole, remarkably steady, but it failed almost completely m 1868, and agam m 
1899 , and, although the total amount is usually sufdcient, it is seldom satis- 
factorily distnbuted throughout the season. It is particularly hable to fail or 
be deficient m the all-important months of September and October, as a rule 
mdeed the ramfall durmg the latter month is insufficient for the betto quahties 
of rice. In 1886, and agam m 1896 and 1896, although there was ample 
ram in the earlier months of the year, the rice crop, where unprotected by- 
tanks, suffered severely from a deficient supply m September and October ^ 
and in many other years it suffered, though -qath less seventy, from the sqm? 

















326 tJlthly of m tgalton — Thus it will he gatheied fcbat the tirstand chief 
value of irrigation will he to correct irregularities in the distribution of the 
rainfall, and more especially to supplement deficiencies of the Lite ram 0pm- 
ion, however, is imammous that UTigation, besides bemg of inestimable value 
in this respect, v ould largely increase the quantity and quality of the nee ciop 
According to evidence based on crop experiments m Chbattisgaih, where the 
average yield fiom an ummgated field is 860 to 1,000 lbs of unhusked gram, 
imgation moreases the yield 76 per cent m a normal year, and fourfold or 
more m a year of drought Similarly, m the Wamganga distncts, m a normal 
yoai an irrigated field will yield 1,700 lbs , or 600 lbs more than one which is 
unimgated; and during the last famme the irrigated fields produced from 
1,000 to 1,200 lbs per acre, against a yield of about 160 lbs from fields which 
were dependent solely upon the ramfall Agam, irrigation renders ft possible 
to grow the bettor and transplanted kinds of rice, in^ead of the infenor and 
broad-cast varieties , and, another important advantage, a second crop can often 
be raised on irrigated land, when it could not m the absence of irrigation As 
evidence of the cultivator’s desire to avail himself of the oppoitunity for 
secunng a second crop, we have the fact that in the wet year of 1894-96 the 
double-cropped aiea was nearly milhon acres, against 665,000 acres m 
1896-97 and 164,000 acres m 1899-1900 "Wc do not know Ihe proportion 
of years m which a second crop cannot bo secured witliout imgatiou, but it 
seems probable that, even in an oidmary year, the extension of irrigation 
would lead to a correspondmg moicase in the double-cropped area In proof, 
moreover, of the readmess of the cultivator to grow the better qualities of nee, 
we have the fact that the opeumg up of the country, and the stimulus given to 
trade, by the construction of the Bcngal-ITagpur Eadway, mduced the cultivator 
of Ohhattisgarh to grow the heavier and later-ripenmg vaneties of nee on the 
higher lands which used to bo devoted almost entirely to the lighter and earher- 
ripemng vaneties The heavier nee soils would no doubt only benefit by im- 
gation in occasional diy years , but the nee crop m the lighter and more sandy 
vaneties of soil — the class of soil most common to the nee tincts of the Central 
Provinces— is extremely hable to injuiy from drought oi from an uneven dis- 
tnbution of the ramfall Where imgation is available such lands now take 
water in almost all years , and, of all classes of land in the provmce, these 
light rice lands stand most m need of farther protection by means of irrigation 
works It may be asked, however, why, if imgation be so valuable as supposed m 
Chhattisgarh, there is at present so little of it, as compared with the Wamganga 
distncts The question is not very easy to answer , neither the sod, nor the 
ramfall, nor the pressure of population, appear to account fully for die differ- 
ence of practice The first most probable reason is the character of the popula- 
tion, which in the AVamganga distncts consists largely of the more energetic 
Telugu and !&Iarhatta castes, whereas that of Chhattisgarh is made up of a 
peculiar race of Chamars and aborigines whose style of culfavation is remarkably 
slack The second cause is the minute sub -division and scattered nature of 
the holdings, resultmg from the fortunately decaymg practice of lakha bhata, 
accordmg to which aU land used to be redistnbuted at the end of every year 
among the numerous shareholders , thus of course removmg all incentive to 
improve any particular plot The evd remains of this practice wdl take long 
to eradicate , and m the meantime few landholders possess, m any one part of 
the village, sufficient land to make it worth their whde to spend considerable 
sums of money on its improvement 

(jj ), — ^oAsUng State %i'i'igation works 

327 Non-existence of State woi ks — There axe no State irrigation works m 
the Central Provinces— a fact which it is not difficult to explam In the first 
place, when the provmce was formed in 1862, it was m a very backward state 
of development and the question which presented itseK was rather how to 
increase the population and bring waste land into cultivation, than to mcrease 
the produce of the sod and protect it from the vicissitudes of season In the next 
place, the need of irrigation for protective purposes was never forced uppn the 
notice of Grovemment Between 1862 and the recent succession of dry years, 
Buch an occurrence as an almost complote fadura of the rams was practically ' 
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unloioTVii Wlieat, cotton and tlie lighter milletSj and the raU crops, which 
taken together comprise considerably more than halt the total cropped area, liad, 
we have shown, suffered on the whole as much if not more from excessive than 
from deficient rainfall The nee ci op had, no doubt, suffered in more thannne , 
year , hut the numerous private tanks already in existence provided for that crop 
a fair amount of protecfaon against the ordinary vicissitudes of the season*’, and 
the losses suffered had always been local and partial How secure from any 
■widespread calamity the provmce appeared to he, even to the most mature 
experience, is e'ndent from the Eeport of the Famme Commission of 1880, m 
which it IS stated (Part II, Chapter I, paragraph 12) that “ m the greater part 
of the country the rain has never been known to fail, and no part of India is 
freer from the apprehension of the calamity of drought than are the Central 
Provmces and Berar ” Between 1880 and 1896 notlung occurred to suggest 
any doubt as to the accuracy of this "view On the contrary, withm that penod, 
a long cycle of wet years caused serious mjury to the crops in many parts of the 
pro'vmce In these circumstances, and with so mueh to be done m Pthor parts 
of the country where irrigation was vital to the weU-hemg of the cultivator, 
it IS scarcely a matter for surprise that Government refrained from devotmg 
funds to the construct’on of irrigation works which would certainly be very 
unremunerative, and the necessity for which was regarded as more than 
doubtful, 

328 Previous proposals foi' State works — The question of developing the 
imgation of the province by means of State irrigation works had more tl^n once 
been considered In 1866, from some preliminary mvestigations which had 
been made, the late Sir Bichard Temple was induced to take a very sanguine 
■view as to the possibihty of imgating large areas in the Nagpur plam by storing 
the waters of the Wamganga, and of its afduents, the Bench and Kanban 
When his proposals were examined in detail, it was found that the facihties for 
storage had been greatly exaggerated, and that the cost of the works generally 
would be very much more than he had been led to expect Three separate 
pro]eots for utilizing the wateis of the Bench and Kanhm rivers were, how- 
ever, prepared, and the plans and estimates worked out m detail After much 
consideration the pro 3 ect finally selected by the Local Administration was that 
kno'wn as the Kanhan river scheme The estimate for this work, amounting to 
over 102 lakhs, was submitted in 1871 for the sanction of the Government of 
India As there were serious doubts regardmg the returns to be derived from 
the work, the Government of India stated that the cost was more than they 
were then prepared to accept Colonel Eundall, then Inspector General of Irri- 
gation, visited the sites of the proposed works, and as the result of his ■visit 
another set of three pro 3 ects was prepared One of these, knoivn as the Eamtek 
pro 3 ect, was finally selected and submitted for sanction, at an estimated cost 
of Es 9,61,068 As it was not anticipated that the v ork would return a net 
revenue sufficient to cover the mterest charges, tlie Government of India de- 
chned to sanction the estimate, and suggested the advisability of making a 
commencement •with a work on a stiU smaller scale Subsequently, on receipt 
of a note from the Inspector General of Imgation, showmg the •> wants of the 
vanous provinces m the matters of irrigation and fanune protection, the Local 
Admmistration decided to devote for the present all available funds to the 
improvement of commumcations In the discussions on the pro 3 ects the fact 
that the areas to be commanded consisted chiefly of black cotton soils may have 
influenced the final decision , but in the records of the case that have been laid 
before us, we can find no reference to this important factor In 1887 the ques- 
tion of developing irrigation was reopened and agam dropped aftei discussion 
amongst the local officers The differences m the local conditions from those of 
other parts of India where State irrigation works had proved successful, and 
the necessity for the exercise of caution m any attempt to develop irrigation in 
black cotton soils, were notv fully recogmzed 

329 Famine expenditure on works of irrigation — Thus the amount of 
Es. 48,36,000, ■nluch was spent during the two recent famines on the construc- 
tion and repairs of tanks and wells, represents practically all the expenditure 
which has been incurred by the State m connection with irrigation works in 
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{ho Coni ml ProvniCM Dunnirlho last famine, eleven non largo tanks n oro 
partmlh conctruclocl hv the Public Worls Poparfnicnf at a cost of 5 laths; 
and in both famines neir small {.inks nere made, and old prn ate tanks repaired, 
at a cns{ of mci <1.3 lakhs This latter ovpcndituic has, it is slated, led to a 
considerable increase m the aroa annii.ally irrigated by the tanks In Chliattisgarb 
tho nen s.nall tanks arc recorded ns Go\crnmcnt tanks, but it''is proposed to 
h.and them o\cr to the under certain conditions iritli regard to their 

maintenance and repair, in fact this lias alrcadj been done in many cases 
In the rest of (be proaince no condition lias liccn made, but Ibo m(tlguza)s]\d.y(i 
been given to understand that the tanks arc toiingatetbc tenants’ lands as 
well ns tbcir on n 3 here nia} be an increase m the rent of the lands protected 
by these works, amoimtiiig to about eight annas per acre m Cliliattisgarb, and 
one nipee elsewhere , but Goa crnnicnt aa ill rcccia'c no sliaro of tbo increase until 
the o\pira' of ibo settlement aaliicb aaas in force aalicn the tank was made. 

(fif ). — Scope for fit] (her erfenstojis of State irrigation tcorlB. 

330. General principles (Ictcrnnunig field of opciations — In discussing tbo 
utility of irrigation in the Central Proa inct% vac b.aac indicated generally tho 
chs'^es of bonds aa Inch m la reisonably be considered to stand in need of protec- 
tion by means of imgntion aaorks Piom this category we hare ovcludcd those 
lauds winch, owing to llic nature of the soil or to the clashes of crops grown 
upon them, would rarcla require immtion Tlierc arc, doubtless, certam tracts 
in which the introduction of irrigation would ofTcct a change in agricultural 
practice and lead to the substitution of imgatctl for unimgatcd crops Lands 
are not inrarnbly devoted to the class of crop host suited to the soiL Difficulties 
in procurimr wator, the ah^-cnce of a iicighbounng market and of the means of 
communication antli more di''tant commercial centres, and social or local custom, 
arc factors which cannot he ignoix'd We have already indicated inst.ances in 
wliich one or more of thc'C conditions appear to have had a dctenmning 
innucncc thus black soib, cminentla suitable for wheat, arc often devoted to 
rice inChhattL'.garb, while nee is neglected for bill miMcts in many parts of the 
plateau distriefs; and cotton and jffor arc sometimes grown on lands which 
would perhaps he more suitable for wheat or nee if a supply of water were 
available But, considcnng the question in its liroad aspect, we have no doubt 
that throughout the pnmnee each class of land is, as a general rule, devoted to 
tho crop ra^t suited to it. Tims the trap coimtry, with its light rainfall and 
aicll-draincd black soil, is best devoted to cotton andjiwr; the heavy soils of 
the Za’erhudda valley are best suited to wheat, and the light yellow and red soils 
of the Wninganga districts and Chbattisgarh must always look to rice as their 
principal product Tlicrc may he other exceptions . si milar to those which we 
leave noted ; but in considcnng the licld wbicli exists for the construction of 
State imgahon works in this prounce we arc reluctant to recommend the 
construction of cxpcnsiTO worts m any tract where its utility cannot be justi- 
fied by existing agriaillural practice in that tract, or in a tract with fairly similar 
conditions as reg.irds soil, subsoil, and rainfall Lven then in many cases, before 
imcation can be developed, local prejudices wnll have to he overcome, and the 
cultiaatoT -taught how to grow and how to irrigate new .classes of crops But 
thourii the process may be a slow one, and involve expenditure which ai^ yield 
no T<ftum for some years to come, we beheve that m the end it will result in 
benefit both to the State and to tlie cultivator: provided — and this is an impor- 
tant proviso — the area in which the change is made he limited to that for which 
the available supply of water is sufficient to afford real and substantial pro- 
tection A change from dry to wet cultivation docs not always involve an 
increase of protection It would, for instance, be foolish from a protective 
pomt of view, to substitute, over any considerable area, a rice crop tlmt would 
be liable to fail in a year of even partial failure of the rains, for a crop of cotton 
or millet which would only succumb m an occasional year of exceptional 

drought. 

331 Limits of scope of operations. — TVorking, then, on this general principle, 
and deferrin" for the moment the question of supply, the most promising field for 
the extension of irr gation by Gra-emment work's, maybe said to comjirise the riec 



tracts of tlie Wamganga and Oliliattisgarh districts, of Seom and l^agpur, and of 
tlie Vindliyan and plateau districts , a narrow strip at tlie foot of tlie Satpuras 
running tlirough the distriois of Jubbulpore, Narsmglipur, and Hoshangabad ; 
and tbe better drained and higher lying wheat lands which are found chiefly 
in the northern and western districts The hght uplands of the Vindhyan and 
Satpura districts, the deep alluvial and friable soils of theNerbudda valley, and 
the true hlaok cotton soils of the western districts, must he regarded as affording 
the least promising field of operations In the valleys of the Satpura and 
Vindhyan ranges, there are, however, some comparatively level tracts of light 
soil suitable for nee, where facihties for irrigation might be afforded 

332. Fos^ihle field for exteimon of garden produce —There is of course 
in all distiicts a possible field foi the extension of garden crops Vegetables and 
other produce grown foi local consumption do not from their nature admit 
of any large extension , but spices, frmts, and other products which are capable 
of export, might, wethmk, be cultivated more extensively. Thus in the year 
1900, chilhes, to the value of over 6 lalhs, were imported into the pi evince , 
and there is no reason apparent why they should not have been grown locally 
The recent history of sugar-cane does not hold out much hope for the extension, 
of that crop. The area has steadily fallen during the past eleven years from 
45,000 to 1 5,000 aeies Various causes have been assigned for this notable 
decrease, among which are the failme of the water-supply durmg the recent 
succession of dry years, and the extension of railways leading to the import 
of refined sugar from Bombay, and of cheap coarse sugar from Northern India, 
where the conditions for-its production are more favourable. A distmct decrease 
appears to have sot in before the senes of dry years had commenced, but under 
the influence of recent legislation and of a more assured supply of water, the 
prospects of the crop may possibly revive Cane up to the present has been 
almost wholly cultivated from wells It is quite possible that, wherever 
perennial canal imgation can he given, the area under cane will largely mcrease. 

333 Having thus roughly mdicated the possible field for the general 
development of uuigation, we have now to consider the sources from which 
supplies of water aie hkely to be available in sufficient volumes for State im- 
gation works, and the general results of the investigations for utihzing those 
supphes, which were m progress at the time of our visit to the province. 

334 TJhlization qf; nvers — Of large nvers there are three which might be 
depended upon to afford a fau supply to tracts m need of irrigation — the 
Nerbudda, the Mahanadi, and the wamganga Neither systematic gauge 
readings of these rivers nor records of their discharges have been maintamed , 
but all three are said to carry large volumes thioughout the period for which 
rice would require water Observations which were made at our request 
showed a flow of 219 ousecs in the Nerbudda river on the 11th March 1902, 
although there had been no ram over the catchment since the preceding Septem- > 
ber A second observation made on the 21st October of the same year gave a 
discharge of 1,638 cusecs Any useful canal taken out from this liver would' 
have to run roughly parallel to the Ime of railway, and close to the foot of the 
Satpura range so as to command the strip of light soil lying between the hills 
and the deep alluvial soil of the river vaUey It would follow a very broken 
alignment, crossed m many places by drainage from the hills The local officers 
are not hopeful as to the possihihty of utihzmg this supply, and the question has 
not been investigated , but we think that at least a prehmmary survey should 
be made, and a rough estimate prepared of the probable cost of carrymg a canal 
along the ahgnment suggested In aU probnhihty the difficulties wiU be no 
greater than those which have been successfully overcome m the case of the 
Dun canals m the Umted Provmces, though no doubt the works will be on 
alai^erscale In the absence of surveys we cannot form a defimte opimon ; ' 
but it seems to us qmto possible that in spite of the difficulties connected with 
its construction, a canal may be found to affoid cheaper protection to the hghter 
soils of the Nerbudda valley, than the alternative which has been proposed, of a 
Berios of reservoirs on the small streams which issue from the Satpura hiUs. 
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336. The Mahanadi is reported to carry in a normal year from 600 to 1,000 
onsecs tlu’onghout October, aad from 100 to 160 cusecs thronghout the rali 
season, bnt in 1899 the supply in Ootober ivas only one-third of the normal. 
The Wiimganga carries a large volume throughout the rains, and an observation 
of its flow at a point in the Chanda district shou cd a discharge of 630 cusecs 
on the 5th February 1902 Many of the larger tributaries of both nveis are 
said to carry ordinarily consideiable volumes from the commencement of the 
rains until the end of October , but in 1899 all save the largest had dried up 
completely by the end of Xovembei, and the supply during September and 
Ootober rras not more than one-fourth of the normal Heie also, however, there 
have been no detailed observations of the flow 1 hree projects are imder 
preparation for small canals from the Mahanadi and its tributaries, to irrigate 
rice in the Chhattisgarh districts , but the attention of the ofiicers employed 
upon the investigations has hitherto been devoted mainly to projects for tanks, 
which, m addition to being more suitable for inclusion m the famine pro- 
grammes, are no doubt the form of imgation woik upon which the noe 
districts must chiefly rely for then* protection 

336 G?he general conformation of the country may not lend itself to the 
construction of large canals, or to the conveyance of even small supphes to any 
considerable distance from the nver bank , still fiom experience elsewhere, and 
from tho results attamed on the few small channels which weie constmcted 
in the Eaipur district durmg the recent famme, theie is every reason to 
believe that small canals takmg off fiom streams and nvers wiU afford a much 
cheaper form of protection, for such areas as they can be made to command, 
than any other form of imgation works Mr Blenkinsop, Famine and Settle- 
ment Officer m Eaipur, has stated that manj’- of the woiks constructed durmg the 
famine imgated areas out of aU proportion to tlie expenditure incuned flhree 
small works mentioned by him, costmg only Es lo,000, have irrigated 1,300 
acres in a year Mortover, fiom the few projects which have been laid b^ore 
us for small canals from the Slahanadi, it would appear that the cost per acre 
protected a\'i11 be less than one-third that of works dependmg entirely upon 
storage. "We think therefore that works of this class should be the first to 
receive attention, storage works being provided for them hereafter when 
foimd necessary The valleys of the mam rivers, and of aU them principal 
tiibutaries, should be systematically inspected by a specially qualified o&oer, 
who should note the tracts m uhich the available supply might be most 
profitably utflized , select sites for connected storage works, where these are 
likely to be reqmred ; have the necessary hues of levels taken , and, generally, 
collect all the information required for the lough or prehmmary projects 
which he should then prepare TTheie the conditions appear to be excep- 
tionally favourable, a detailed project might be prepared at once and sub- 
mitted for sanction 

337 Ohservahms of discharges and rainfall — Before any work is put 
in hand, it would no doubt be advantageous to Lave observations made for some 
years, of the flow m the iiver, more especially of the minimum dischaiges 
durmg the oultivatmg seasons, and to have gauge leadmgs lecorded daily 
throughout the peiiod of flow Measmes should now be taken to have these 
observations recorded , but u'e do not consider it necessary to postpone con- 
struction imtil the records for a number of years are available The records of 
dry years would be most valuable, but it may be many years before another 
very dry year is experienced For the present the designers of the works must 
be content with such observations as are available, and with the data afforded 
by the records of rainfall, special legard being paid to those of dry years 
Observations should also be made of the flow at the sites of all existing and 
proposed large storage works, and of the rainfall over the catchments , and 
foi these it will be necessary to mcrease considerably the present number 
of stations for recordmg rainfall, at least m those districts m which any extensive 
construction of tanks is contemplated. 

338. Existing tanls — The area which it will be possible to protect by the 
^ect utilization pf the 4Ter supphes, will at best cpmpnse only- a smaU 
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proportion of the total area for -which protection is required ; and for the 
exte^ive areas that cannot he commanded m this way, rehance wiU have to 
be placed on a system of storage tanks Laymg aside for the present all 
questions of the subsequent demand for water and of tlie probable financial 
results, the conditions, especiaUy in the nee distiicts, are exceetionaUv 
tavonrabJe for the construction of these woiks Tlie general configuration of 
the surface lends itself to the storage of ■\rater , and the rainfall is, as ne 
have shown, usually abundant, and but httle hable to severe fiuctuation m 
total annual amount In the Wainganga districts, whore 44 per cent of the rice 
area is irrigated, these advantages have already been largely utihzed. In 
Ohhattisgarh the work of storage has not proceeded so far, but, as already stated, 

9 per cent of the nee area depends on tank irrigation, direct or by percolation* 
The tanks, bemg pnvate works, will bo referred to m detail later on, but as 
their existence will have, in many cases, an important influence on the design 
and V orkmg of any Government tanks that may hereafter be construct^, 
it 18 necessary to make a bnef reference to them here They are generally 
small tanks mrigatmg on an average, accordmg to the statistics supplied to 
us, 10 to 16 acres each But this average has been obtained by mcluding alarge 
number of mere ponds, and the embanked tanks are, as a rule, much huger than 
this average would seem to imply, many of them protecting some hundreds of 
acres each Their function is to store the ramf all and protect the nee crop from ,< 
failure -when the ram ceases piematurely, or when its fall is badly distnbuted 
But, being small and shallow, they are hable to fail m veiw diy years , ^d, even 
in years when the rams fail only partially, many fields which are returned 
as irrigated receive a very insufficient supply of water Nevertheless, these 
tanks were of great protective value dunng the famine of 1896-97, when the 
early rams were copious but the later rams failed. The use of wells to 
supplement the tanks’ supply is unknown, except in the Sambalpur district 
where they are used to a veiy small extent. 

339. Necessity for large storage works — Bor the full pioteotion of the 
rice distncts it nill be necessary not only to provide tanks m greater numbers, 
hut also to ensuie them a supply of water m the driest year To arrive at 
anythm^ approachmg this latter condition, much larger tanks than those hitherto 
made will be required, and in nearly all cases it -will be necessaiy for the 
State to imdertdke their constmction The only large tanks at present m 
existence were made many years ago by the fanners of the land revenue, who 
had a free hand and were not hampered by the rights of their neighbours or 
tenants 

340 Provision against a year of di ought — Even the largest tank unless 
river-fed wall, however, be dependent on the local ramfaU , and m most parts 
of India all purely ram-fed tanks, however large, are liable to 'failure m a dry 
year But m this respect the conditions m the Central Provmces are excep- 
tionally favourable, more so perhaps than m any other tract outside the limits 
aieas of really assured rainfall The rainfall is usually abundant, and m most 
years only one or two wateimgs are required for the autumn crop , there is 
no winter crop of nee , and the moisture remaming m the soil after the 
autumn nee has been harvested is sufficient to brmg to matunty the second 
crop of 1 all, which is usually sown only on low-lymg lands Moreover, it 
has to be remembered that famine m the Cential Provmces may result not 
merely from very short rams, as m 1899-1900, but from an -abundant, or even 
excessive, rainfall which ceases prematurely, as m 1896-97 In such a y^r 
as this all tanks wiU be full to repletion, and will be of the utmost value 
m savmg the cultivation supplied from them. Such droughts as 1899-1900 are 
not hkely to occur more than once or twice m the century hTevertheless m 
the proiects which have been prepared for new storage works, the object of 
affordmg protection throughout a penod of drought as prolonged and severe 
as any on record, has been steadily kept m view Whether that obiect is, 
Hkelv to be fully attamed is a question which, as the conditions are peculiar, 
can only be settled satisfactorily by actual tml The estunates of the Engi- 
neers as to the area that each work will protect have, however^ been foamed 

oftutioni after ^ cEreful exf^nuiiEtion of the records of rEinfEll tor the past^ 
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33 ycai< , anti wc <500 no reason (0 think that tlicy will prove nntluly sanguine. 
Tlic tank'; \^cma^ note, aio dc^i^nctl gencnilly to Iioltl 25 per cent more 
than the r«;tnnatofl run-olT in a Acai ofnicmcre luinfall. Tin*; pi'ohahly allows 
as larirc a niantin as can lea'^nnahh be alTortlctl. 

311 In iho (letailcd piojccts uhich hare been laid before us the area 
propo'sed to 1)0 iiTigated m an ouhnaiy vear is generally but little in excess of 
that forvlnob according to the calculations, natcr would be a^allablc in a 
j car of drought 'J'his aiTangement has been the subiect of a good deal of 
discmsion 'Ibc obicotion lias been rai<;cd tliat it mil not admit of the watoi 
being u'jcd to the b("'i advantage in years of sulbcient but badlv distributed 
rainfall, meb a^; occur so froquontlv in the Central Provinces Tins is no 
doubt tlic esse , but on the other band, it is contended that no one can foretell 
at an\ moment bow tbo icst of a season mil turn out, and that it is necessaiy 
to limit the area mtoied at am time to that n Inch could be matured by tbo 
aolumeof itci a\nilablo in tbe tank m the o\cni of a subsequent failmc of the 
rains It mil undoubtedlv be ncccssan* sooner or later to fi\ some limit to tbo 
area entitled to natcr from anv uork, and uc have no objection to urge to 
the proinsionnl limits on vbicb the estimates are based. But we tlunk that they 
should 1)0 regardt'd as ])rovisional only, and be subject to modification here- 
after .as cvjierioncc ls gamed of the real inignting capacity of tbe works, and of 
the best methods of management. 

31 J Projects /'or sto} nqc icoi Is, iheir cost ami scope — At tbo time of our 
vi'-it neorh 200 projects were in aarious stages of preparation, for storage 
vorks in tbo ncc-gromng distncts, tbe capacities of the works variing in 
sire from a small tank to bold under 10 million cubic feet andirngatc 70 acies, 
to tbe lai'ge Bamtek resen oir designed to contain -1,501 milbon cubic feet and 
protect over 50,000 acres Their .11 crage capacili is about 300 milbon cubic 
feet Por -12 of tbe projects the plans and estimates bad been woiked out in full 
(let 111. n bile tbo remainder bad been im castigated 111 sufficient detail to give 
an approximate idea of their protcctne capacity and cost Many of tliese 
projects arc in tlicir jiresciit form too oxpensno m relation to the area to be 
protected, to justif} tlicir consti action as oKbnaia- works, but 111 the event 
of a f.aimno tlio\ would jirovidc an excellent programme of works for the 
employment of relief labour Taking all tbe projects winch have been brought 
forward, as a whole, it IS estimated that they would jirotcct 450,01)0 acies of 
rice at a cost of about 3 crorcs of rupees, or at tbe lato of about Es. 67 per 
aero 'J’lns cxcejitionally low rate for stomgo w orks is only rendered at all 
possible by unusually fai curable conditions of rainfall, and by tbo small 
mmiber of waterings likely to bo required At present, out of 6,000,000 acres 
under nee, about 550,000 acres arc loturncd as imgatcd in ordmary^ years, and 
about half that .area in years of seicrc drought 'Iho construction of tbe 
proposed works would increase tbo area irrigated man oidinary lear to 1,000,000 
acres, or to 20 per cent of tbo whole nee nica , and, if tbo calculations aie 
coiTcct on which tbe areas that can be fully pi otected are based, tbe area 
irng.'ited in a year of drought w ould be increased to 685,000 acies, of which 
400,000 acres *w onld be irrigated by tbo new works 

3d 3 Fitrfhc)' scope for projects — This programme is far from being ex- 
haustive Mam tracts have not yet been oxammed, and it is said that in all 
the nee glow mg distncts tlieio is a large field for the extension of tank irriga- 
tion outside the scope of the projects will ell have so far been examined There 
arc no dcubt some places Aibcro storage w oiks would involve tbe permanent 
submergence of large areas of valuable low-lvmg lands which seldom fail to 
produce a ciop Ifrom a protective point of viow tbo benefit to be denved from 
tbo work in such eases may 'sometimes fail to counter-balance tbe damage done. 
But, speaking generally, the oul^ limit to the percentage of nee cultivation that 
can 1)0 protected m a vcai of drought would appear to be that imposed by 
considemtions of cost 

341 IFatci-rate lil-ely to he realized . — ^Tbe works themselves, compared 
w itb similai w aiks in other piovinces, wall not be costly to construct, but they 

T 
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can scarcely l)o given to ilio provjnoc ns a fjcc clfl, and tlicir mninfcnnncc ivill 
entail a largo annual ovpondilurc There if no douht as l(» Ihe utility of the 
■works, nor as to then nom]Mriln('chnapnass of conslrnclion, Cion Ihongh it may 
not ho found possible in jiraclice to nork to such a low rale per aero as fhe oMi- 
inates indicate 'J'ho only question is, will the people ho willing lo pay a fair 
amount for the use of the w'ntor, so (hat ila provision niaj notlhrow'an iinicason- 
ablo burden on the shonldors of llic gonoral ta\-pa\cr of tbo country ? On tins 
question w^o liavo liear.l various opinions; but tlic evidence of Sly,* and of other 
competent •w'ltncss&s, ])oiiits 10 the conclusion that the peojilc ninj he willing, 
eventually, to pay foi otfectivo protection an annual i-ntc aieraging Jls 2 per 
acre on the wdiolo area jnotoctod 'I'liis m the rate upon which the estimates of 
the financial returns of the projects have been based, although it is admit te<l that 
snob a rate cannot ho rcali/cd for some } cars to come, except perliajis in the 
AYamganga districts whore the value of irngation is alread} fully appicciatcd 

3d'5. AYator rates similar to the occupiers’ or ow ners’ rates w liicli arc leviable 
under the Northern India Canal and Diainago Act (A^TH of 1873) would not be 
suitable, except as a purely pi onsioiml arrangement, for the woiks which wo 
now propose, as these lato^ can ho Icned only on the areas actually irrigated. 
On these woiks, however, it may he anticipated that the cnltnatois will in 
favouiuhlo years ahstam from taking watci at nil. In the case of a number of 
o-astmg private tanks there are many sca'^ons in which water is not ''rawn olF, 
hut IS carefully husbanded for use m the next sea'^on or jicnod of severe dronght 
The piactico IS one to he encouraged , hut it is incomjintihlo with a permanent 
system of water rates winch would onl) ho paid in years of actne demand. Tlic 
most siutahlo form of irrigation revenue w onld he allonlcd by an enhancement 
of the Land revenue assassmont over the wliolo area jirotcoted h} the works, 
iiTespcctivo of the area actually irrigated m paiticuki season*; Tins enhance- 
ment w'ould follow, or ho based on, the uicrcaso in rents of tho protected lands, 
which may be expected ns a result of tho construction of tlio w orks Sucli en- 
hancement, liowovoi, can only lie made at settlement, and aftoi some c'qiencnce 
has been gained of the value of tho ivator adi antages alToidcd by the works and 
their effort in raising rents Li the meanwhile some rei enne may ho reahzcd 
by imposing an occupiers' oi an owncm’ rate under the Northern India Canal 
and Dramago Act, which applies to tho Central Proiinccs, although such a rate 
can only be oliarged foi any particular crop on tho lands actually taking watoi. 
In the Wainganga districts a reasonably high rate miglit piohnbly be charged as 
soon as water has been made available. But olsewhei c the people will certainly 
require some education in the I'^alue of iimgation hcfoic they can be mduced to 
pay even a low water rate , and we thmk that it will he advisable m such cases to 
give the watei fiee of chaigc for two or three yeai-s, suhsequentlv levymg a 
small occupiei’s rate on the area actually iirigatcd Jivcntually, when the im- 
gatmg capacity of the woik and the value of the protection afforded liave been 
tested by experience, it may ho advisable to allow the land-owners to compound 
for tills rate by an annual payment, to ho made for a convement number of 
years or until the next settlement , but it is doubtful if tho full value of the 
water -will ever ho realized until tho first or second revision of settlement follow- 
mg the completion of works AYatcr rates would of coui’se always bo charged 
when watoi is supphed to lands outside the protected area A scale of charges 
may also he loquired for filling private tanks 

t 

346 Supply to existing private tanls — In certain cases it may he possible, 
in years of scanty I’amfall, to supply pnvaie tanks with water from Govommont 
works, if tho owners agree to pay a suitahlo annual contiibution In fact, in 
some cases, where a oonsidorahle portion of tho area commanded is al^dy 
irrigated from small privato tanks^ tins must be the chief function of any Gov- 
ernment work ; and whonover the Government tank prevents water maching 
fanlcH lower down in the oatclimont area, the supply to such tanks may nave to 
he f 5 lvo)i gratis 

347. JExpenmcntal worhs recommended — It is necessary to insist on the fact 
that, although a considerable extension of tank irrigation is praoticahle in. many 
parts- of the Central Proinncas at a onmpAratively moderate cost, the great 
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o1)staclo i'' llio anwilliiigncKs or inubilUy of tlicpoopio to i)ay for insurance or 
prolcolion Mgainst fftinitit*. Tlio laud rovonuo rate of assessment is so Jow that 
i‘\cn a inoc\cia1o water lato miisf seem ]n"h m jiroportion, and tlio cultivator 
nny be oxpocltd tu tiy to do uitbout uateruTtogollicr, except m years of oxtieme 
diongb' , and tbeso fortunatcl,\ aic of sucb infiequent occurronce tliat the 
imgnfion rc\cmio must at iii-st liovcn piccanous. Lvoii u lion, m course of 
time, tbo advanl igcs of prolcelum aic fulh recuirnizal and paid for, it is doubt- 
ful ubetber tbo nut re\eniio derived from tbo works will jield a return of much 
more tban 1 pci cent of tlioir eajntal cost; liceaubo piotoct on itself is so seldom 
needed The justification for any expenditure iliat nin\ bo proposed will not 
bo found in an} prospect Hint it will prove Tomuncrahvo, but in tbe fact that it 
will atToixl material pioloction aoainst tbo cost and miser}’ of famine "Wo do 
not tbink tlmt tbo not cost of tins protect *011 will he unreasonably high if tbe 
picseiit estimates of tbo areas to be jirolectcd by tbo works, and of tbo returns to 
he domed from tboni, arc fairly eoi reel Tlicir correctness, however, can only 
he determined b} aolual cxjienoncc, and in order that tlus maybe obtained 
with ns little dchi} ns possible, on I lie eompletion of our inquincs in the Central 
rrovinces, we addressed the Govoinmeiit of India recommending that immediate 
steps should be taken to ensme the carl \ completion of certain works, someof^ 
winch had been partly constructed as relief works during tho rcoont farnme, so 
tha} experience might he acquired on a sulhcionth largo scale in both tbo 
transplanted and lirand-cast ncedistrul*; M'c bavc beard with satisfaction that 
estimates for six of tbosc w orks, aggregating ov er 18^ laklis, bare since been sanc- 
tioned, and that funds bavc been jnovidetl fortbeu execution Hut w’c strongly 
recommend that, more works be [mt in band as these approach completion. In 
addition to llie qin.'^tions of tlie extent of area that can bo protected bj caob work, 
and of the water rates wbicb llu> cultivators w ill be w illing to pay, there are many 
other important matters connected w itb tbo design and management of the vv oiks, 
and with the distnlmtioii and control of the water, winch can only be settled by 
mtvml trial One of these basnlrcad} been referred to in jvaragitipb 3d 1. It is 
impossible to reason from the analogy of sunilnr cxpcrionce elsewhere , mno other 
prov'inccnre tho conditions at all similar 'Jlicsc experiments should be earned 
out boldl}, continuously, and svstonmticall}, on an oxtonsn 0 scalo m different 
districts and under V an ing conditions, even altbongb it is certain that tbe ex- 
penditure will not be remnnerat iv c Until they have been made, it can never be 

said with confidence either (bnt adequate protection of these tracts at any 
reasonable cost is impracticable, or, on the other band, that Gov'crnment would 
be justified m embarking on any more extensive programme of tank tonsh-uction 
in the Central Prov inces It is dillicult to propose a limit to tcutativ’c expenditure 
of tins kind , but w c think tlmt no Inial conclusion on the value of such works m 
sucb a country can be arrived at until at least fifty lakhs have been devoted to 
tbcir constructioiL 

318 JFheot irncis — The cxpcnnicnts should not bo confined to tbo nee 
districts for wlucb most of the projects have so far been prcpaicd There are 
possible projects for tanks m the norlbcm distncts w’bicb, if construoted, would'' 
cither irngalc CMsling nee or cuablc nee to be cultivated , and both lu tbe 
northern and western distncts there aic possible tanks to uiigate wheat on tbe 
lighter V anctics of vv beat land. Experiments in these tracts w'lU be useful as 
sbovviiig to vvvbat extent the const 1 not lou of Government works vv’ould be justi- 
fied , they may at the same time alToid an object lesson as to tbo advantages to 
be denv cd fiom such imjn’ovemcuts, and cucourage the more cntcipnsmg land- 
owners to carry out similar vv orks at tbon owm expense There is probably 
some scope for the consti uctiou of tanks outside of the ’W''aiuganga and Gbbat- 
tisgaib districts, but no individual will be wnlling to lay out capital on such 
works until be has some means of judging ot tbcu’ utibtv The iisk of making 
tbo experiment is, we think, one which the State should incur 

349 The Lnchera tank — There s one oxistmg storage work m tbe Nimar 
district from which it may bo possible to gain some expeneuco as to the value 
of sucb works in tlio vvbeat-gi'owing tracts The Lacbora tank is au old work 
wbicb was ro])aiicd in 1815 by famine labour, and subsequently banded over 
to Ibo District Boaid Tbe work has been allowed to fall into disropau dmmg 
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a senes of wet years, and we nnderstand tliat tlie high rates cliarged for water 
have discoTtrag^ its' use for irrigation The tank is situated m a inraot of which 
the soil resembles that of the Nerbudda yalley, so that it is perhaps not very 
favourably situated for experimental purposes But we learn that sinca our visit 
to the provmoe the tank has been taken over and repaired by Government, that 
120 acies aie bemg irrigated, and that the people aie paying water rates of 
Rs 4 for wheat lands and Rs 6 for sugar-cane, m addition to the rent which they 
pay to the landlord 

360. The JlamteJc project. — Of the schemes which have been laid before 
us, the most important is that for the utilization of the water of the Bench and 
Kanhan rivers and the construction of a large reservoir on the Bench nver, 
opposite the town of Eamtek In paragraph 328 we have already referred to 
the various pro 3 ect 8 which were prepared many years ago m connection mth 
this scheme , and we have shown how the first ambitious pioposals gradually 
dwindled down to the small Ramtek project Enthusiasts for irrigation have 
sometimes referred in sanguine terms to the great potentialities of these aban- 
doned schemes , but the distrust with which they have been regarded m the past 
appears to be stiH entertained by those who are most competent to give an 
opinion. We have been struck by the fact that the local authorities, keen as they 
are, after the experience of the kust few years, on the extension of irrigation in 
other tracts, are doubtful as to the advisabihty of carrying out the Ramtek 
project, which m its present form is estimated to cost not more than about 12 
lakhs, and to protect some 3i,0U0 acres, one-half of which is under nee culti- 
vation. They admit that m addition to the nee land there is a considerable area 
under garden cultivation, that much of the black soil which is commanded is 
probably more suited for nee than for wheat, and that some of the villages did 
suSer a good deal during the famine But they thmk that it is of far greater ' 
importance, as a matter of protection against famine, to construct storage works 
within the nce-growing distncts, than to extend irrigation to a tract which, as a 
whole, was not severely distressed m the late.famme, while doubts are stiH enter- 
tamed as to whether water will be taken outside the nee area. We do not 
desire to recommend the construction of this work m preference to others, which, 
m the opmion of the revenue and local authonties, are more urgently needed 
for purposes of protection, but we hope nevertheless that it may be possible to 
take it up at no distant date In spite of the doubts as to the suitabdity of the 
black cotton soil for inigation, the project appears to us to mvolve less financial 
nsk, m piopoition to its cost, than any other that has been laid before us , and it 
would, if earned out, affoid important and probably conclusive evidence as to the 
value of irrigation m certain vaneties of black soil It may be added that, if its 
execution should be justified either as a productive or protective work, it may 
be possible to proceed with some confidence with the larger and more important 
Bench scheme, of which the Ramtek project is but a part, but which it is im- 
possible to recommend until experience has been gamed, on a smaller but coucIut 
sive scale, as to the value of ungation m this portion of the JS'agpur plain. 

361. Completion of the projects — The question whether the projects should 
be actually earned out as ordinary pubhc works or reserved for famme labour, 
can only be determmed with reference to the results of the experimental works 
which we have recommended But there can he no doubt as to the advisabihty 
of completing the mvestigations now m hand, to the extent necessary to provide 
a smtable programme of rehef works for each distnct , and foi this purpose it 
■will be necessary to retam for some time the special establishment employed on 
the preparation of projects. 

{zv) — Private irngation loorhs 

362 Types of worhs — The pnvate works upon which, as we have shown, 
the Central Brovmces are now entuely dependent for imgation, consist of 
tanks, nver channels, wells, and field embankments. 

Tanks 

353. Numher and description of tanhs — The annual statistics do not show 
the total number of tanks m a district , but only the actual number used for 
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irngntiou in cncli year Taking the niaximntn numher returned for each dis- 
trict dining the past clcicn jears as icpresentiug appioximately the total 
number of tanks in the distiict, theio are in all about 47,500 tanks in the 
British distiicls of the piOTinco Of these, 23,500 are to bo found in the 
Waiuganga distiicts, incliuhng poitions of Scorn and Nagpur, and 18,500 in 
Chhattisgaih The icniaining 500 he for the most pait in Damoh and Sangor. 
Of the IVaingaiiga tanks oi cr one-half arc m the smgle district of Bhandara , and 
of those m Chbatlisgarh, one-haK aic in Sambalpiir Ei on in a fayourable year 
the tanks of the 'Waiuganga tract imgatc on an average under 20 acres each, 
and those of Cldiatti'jgarh only about 10 acres Thus they are generally very 
small 111 sue, and, as they aie in neaily all cases dependent on the surface 
drainage fiom then catchments, tlicu supphes fail m years of scanty rainfall. 
In a favourable year tliey irrigate upwaids of 650,000 acres, but in 
1899 all failed except some of the largest, and the area fell to 176,000 acres 
of 11 Inch a largo proportion received only a very insufficient supply. Generally 
the arrangements for disposing of flood u'aters are deficient, and the banks are 
often tooiicak to stand a lugh flood Thus, m 1896-97, heavy ram mthe 
earlier part of the i ear breached many of the tanks, and the result ivas a great 
loss of ivater iiliich iiouldhavc been imaluablo ii hen the later rams faded 

351 In the "W amgauga (hstnets some of the larger tanks are provided 
i\ ilh masonry sluices for regulating the distribution of the water, but more 
frequently the water is let mto the field by cuttmg the bank m one or more 
places In Cldiattisgarh v bore the tanks appear to have been made pnmanly 
for domestic puiposo'?, only a few have masonry sluices, and the bank is seldom 
cut before September In years of gooil ramfall, and even of ordinary rainfall 
if the tank is in black soil, it is not cut at all , and m all years the rice crop is 
said to derive its cbicf benefit from the vatcr vhich peicolates through the 
porous embankment In the case of some of the larger tanks as much as 400 
or 500 acres are benefited m tlus nay 

355 Hcpairs and tmprotement of tanks — Theoretically the owner of the 
tank is bound to keep it in a state of repair As a rule he does so if ho himself 
cultivates land under the tank, is on good terms ivith Ins tenants, and has the 
neccssar} means But manv of the tanks are m a bad state, particularly where 
the owner is not a man of means, or is a non-resident posscssmg a number of 
other Aillagcs. In the latter case he will often pievcnt his tenants from 
carrying out (he repairs, lest by domg so they might acquire some nght m the 
tank The clause m the nllago record of rights v hich requires the owner to 
keep the tank m a state of repair, is seldom if ever enforced This is, no doubt, 
mainly duo to the fact that, until iccently, the defective condition of the tanks 
has not led to much mconvcnicnce Now, when the necessity for some action 
in the matter is felt and rccogmzcd, buthttle can be done, for, owmg to neglect 
m the past, manv of the tanks would cost much more to repair than the owners 
can afford, and moie than coidd be rccoi’ered by any fines which, under existmg 
rules, may be recoverable on account of past neglect "We were informed that 
such fines if recovered could not, under the rules as they stand, be apphed to the 
repau of the tanks To fine tho owners for their neglect, m such cucumstances, 
would only hai c the effect of rondenng them stiU less able to meur the 
necessary outlay. 

356 Agam,if the most is to be made of the tanks, and if they are to be 
made of anv real protective value, many of them will require more than ordi- 
nary repairs They must be improved and provided with proper outlets and 
escapes Eor this the present rules make no provision , and even if they did, the 
owner would often not bo equal to the task, or could not afford it If m the 
future am substantial progress is to be made m improviag the tanks, we have 
no doubt that Government will havo to render assistance, and to contribute 
liberally m manv cases towards the woiks which are now required Arguments 
ai-e scarcely needed to lustify them doing so The State derives revenue from the 
lands protected by the tanks and, m oui opmion, lies under something like a moral 
obligation to contnbute somethmg towards their repau The contribution might 
take the shape of a grant m-aid oi of a loan on hberal terms In cases of 
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improvement Government will eventually receive at least half of any increase 
in the rental of the land, and might not unreasonahly assist in the improvement 
of the tanks hy contributing half the total cost. In such cases the improvement 
would, of course, not he exempt from enhancement If the owner wished, to 
bear the whole cost of the improvement, so as to secure exemption for the in- 
creased area of imgation. Government might allow him free of charge, in con- 
sideration of the extra protection afforded, such professional aid as might he 
required. Once a tank has been placed in ' efficient repair hy means of Gov- 
ernment aid, the obligation of the landlord for future repairs should he ^ctly 
enforced. 

857 This leads us to the question of the agency hy which the tanks are 
to he inspected and improved It is needless to say that for any inspection to 
he efficient it must he systematic , and that something more is required than 
the occasional and haphazard visit of a revenue officer 'Ike inspectmg officer 
must he able to take up the tanks m regular rotation , and he mu^ have such 
qualifications as will enable him to state clearly what works are required 
when a tank is found m disrepair, and to estimate roughly the amount of 
expenditure mvolved A small staff of Inspectors should, we tlunk, he employed 
specially for the inspection of tanks Ikey need not he very highly tramed or 
l^hly paid An Upper Subordinate of the Public Works Department should 
possess all the qualihcations required for the work Whether he should work 
directly under the Deputy Commissioner of the district, or be attached to the 
Puhhc Works Department, is a detail which maybe left to the local authorities 
to decide , hut no doubt, in all important cases, the Collector will reqmre advice 
either from the District or Divisional Engineer, or from a special Imration Officer. 
Eor the improvement of the tanks, hig her professional skdl will he required 
to prepare the designs and to exercise general supervision over the works. 
This wiU have to he supphed hy the Puhhc Works Department, and for the 
present at least, the work should he earned out under the general direction of 
the Engmeer employed, on the preparation of pro 3 ects for Government tanks 
No time should he lost m completing the necessary surveys so as to have them 
ready m advance, and allow of the works being taken up in rotation, with 
the help of tahavi or grants-iu-aid, in ordinary seasons or in times of famine 

358 The general insufficiency of the protection afforded hy these small 
private tanks m a dry year, may he considered a ground for ohiecting to the 
expenditure of State funds in connection with their repair or improvement 
No doubt most of them will still he liable, although m a less degree, to fail m 
a. year of severe drought hke that of 1899, hut their protective value m a 
year like 1896, which is of more frequent occurrence, will he very greatly 
enhanced And where, as we trust will often he the case, their supphes can he 
supplemented from storage in large Government tanks, there will no longer 
ho the same hkehhood of failure m a dry year In such cases it is essential 
that the tanks should first ho put mto good repair, and he provided ivith propet 
arrangements for controlling and distributing the water. But, irrespective 
-of any extra supply that the small tanks may obtain from Government works, 
we tMnk that money spent on them hy the State, m the way we propose, is 
hkelj to yield in the aggregate as good, if not better, protective ri^ults than 
an equal sum spent omthe construction of new works We cannot hut regard 
with apprehension the consequences of the contmued neglect and deterioration 
of these useful works, and the fact that the mcentives, which in former times 
induced proprietors to construct, improve, and maintam them, appear now to he 
almost moperativo 

359 State aegumtton of private tanks — It has been suggested that, when 
the owner of a tank imder obligation to repair it refuses to do so, even witli the 
help of a loan or grant-m-aid for the purpose, Government shoilld he em- 
powered hy a legislative enactment to take over the management of the work 
for a tune, and to receive fiduciaUy the rentals of the proprietor from irrigated 
lands, from which the cost of repairs and mamtenance could he met 5 and also that 
the same power could he usefully exercised m cases where the water is used 
■wastefuUy or distributed unfairly, as for instance, when the owner refuses m time 
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of droTiglit lo giro -wntcr to those who arc entitled to it Onr evidence leads ns 
to hcheve tliat tlic linnds of Deputy Commissioners urgently require strengthen- 
ing m these matters, and that the necessary powers should he given them hy 
legislation The mere cxisfcnoe and occasional csercise of such powers will 
probably ho suflicieiit to induce the on iiers to take action when called on. We 
should hcsitxitc to rccomiiiond the oxh emo measure suggested to us, of actually 
acquiring the tank and rentals dependent on it, until the less drastic measure of 
morel} taking over the management for a tmic has been tjied and failed. The 
projioscd measure n ould, of course, not he apphed to any tanks which are 
declared m the rccord-of-nghts to ho the prnate property of the onalgtizar, and 
for the irrigation of his piivate lands only ' " 

360 Scope for cxlension of private towAs— llioro appear to he manv 
obstacles in the wai of ani considerable extension of pri\ ate tanks, some of 
nhioh, wo fear, no action on the part of Government is likelv to lemove Pew 
of the landoMTicrs seem to have the necessary enterprise, c\ on if after such a 
succession of had \ cai-s tho\ have the necessary means, to undertake the con- 
struction of a txTnk They niaA desire that Government should make tanks for 
them , hut the} shon no desire to niako them out of tlioir own resources, oi to 
take loans on easy terms foi the jiuipose It is disappointing to note that the 
grant of a fixed toiuiro appears to have given no incentive to impiovements On 
the contrarv, it has removed the mccntive which existca undci the old 
Mara tha rule, V hen iniprovomcnts appeal to have been made more frequently 
than IS non the case, in the hope that a renen al nf the lease might be ohtamed 
on the strength of them Security of possession has, in fact led to an mdiffer- 
ence nhich has been intensiticd h} the easy terms on n Inch the lands are held. 
A landowner, or even a tenant, might still he willmg to make a tank if he had a 
sufficiently largo area of his own land m one block, and withm co mma nd of a 
tank But such cases arc laro, espcoiall} in Chhattisgarh, where, owing to the 
lalha hJiafa system already aUuded to, the holdings consist of fields of almost mfi- 
nitcsunal size, situated m different parts of the village Hitherto the landowners 
have certainly shown hut little desiie to constnict tanks for the imgahon 
r>f lands held by their tenants, although it is thought hv some that, under the 
infiuciico of recent cxpcnenco, the tendency to make such improvements is 
increasing. When a pnvatc person does wish to construct a tank m an ap- 
proved site, wo think that Govomnicnt might render him such assistance as we 
have recommended m the case of tank improvements, and that on the completion 
of the tank an immediate remission should be made of the revenue of the lands if 
submerges 

361 Special concession for the construciton of large fanls — As an addi- 
tional mducement, Mi Sh , Commissionoi of Land Settlements, has proposed 
that, in the case of any large work, an immediate remission should he made of 
ono-cighth of the assessment on the land benefited '1 his remission should he 
given for a fixed term of years, the length of which would vary with the 
amount of the capital expended Durmg tins period no enhancement should he 
made on the existing assessment At the end of the period one-eighth of the 
revenue then assessable on tlie land should he given as a perpetual exemption 
Mr Low, Deputy Commissioner of Hoshangahad, proposes that the concession 
should take the* form of a icvenue-free grant of a proportion of the area 
improved , the grant to he either perpetual or for a certam number of lives 
The local authorities are the best 3 udges of the form whicli the grant should 
take, hut wo think that some concession of the kmd is desirable , and it would, 
we understand, be in keepmg with an ancient custom of the provmce The 
cost to the State would he comparatively small, while the concession would have 
a sentimental value m the eyeh of the grantee and of his family, and would raise 
him m the estimation of his neighhoui-s It should contmne only so long as the 
tank was kept in repair , and should not he transferable, hut he personal to the 
grantee and his heirs 

362 Acqnmtton of land — In older to remove one serious obstacle to flie 
construction of private tanks, powers should be given, with such saf^ards as 
may he necessary, for the acquisition, on behalf of the person constmetmg the 
tank, of way-leaves, or a right of occupving land reqnued for a private tank 
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or for its distributary ohamiels This power might be oonveniently given by 
an addition to the Land Acquisition Act, or to the Northern India Canal and 
Drainage Act In some cases it may be advisable thajt the land should be 
acquired outright But for such woiks as these it will generally be preferable 
to acquire only a right of occupation for the purpose of the work, ^subject to 
the payment of compensation , the owner of the land retammg the title, and 
the right to revenue m the event of the land being no longer required for the 
purpose of the work Such an arrangement will usually be less costly, and, at 
the same time, far less unpopular than expropriation. 

363 Local uttUzation of the famine oess — Before leaving the subject of 
tanks, we may refer briefly to a proposal which Mr Craddock has brought for- 
ward with the object of providmg the funds requued for their improvement, and 
for assistmg m the general development of the private iingation works of the 
provmce At present an additional famme cess of 2 per cent is charged on 
the land revenue by which about If lakhs are realized annually. Mr Craddock 
proposes that this cess should be ear-marked for the improvement and develop- 
ment of private protective works, on the general grounds that it will ensure 
the allotment of a defimte annual sum foi this purpose, and, at the same 
time, fulfil the avowed object for which the cess was imposed , while the allot- 
ment of this local cess for a local object would render it more popular than it 
is at present We reahze the objection which may be urged, on general grounds, 
to ear-marking any portion of the ppbho revenues for a particular purpose , 
and, provided that adequate funds are made available for the development and 
improvement of private irrigation works, we do not deem it necessary to expi ess 
an opmion as to the form in which the requisite assignment should be made 

Rivnn Channels. 

364i Freaent restricted use and poamhihitea of extension. — Channels for 
the conveyance of water from rivers or streams appear to be used to a fairly 
considerable extent m some districts , but, considering the facihties which exist 
in many parts of the provmce for the construction of small nver-fed channels 
for direct irrigation, the area irrigated m this way is remarkably small Accord- 
ing to the annual returns of the areas irrigated from different somces, such 
channels would appear to be confined to the district of B aipur , but we gather 
that they aie also to be found m smaller number m Bilaspur, Nimar, Damoh, 
and other districts Even m B aipur, where they seem to be more popular than 
elsewhere, and where m 1896-97 they accounted for nearly 9,000 acres of nnga- 
tion, they are apparently used very spasmodically Many old channels are now 
not used at aU, owing, it is said, to the apathy of the cultivatois and the 
weakening of corporate feehng in the village commumty The grantmg of faci- 
hties for the acquisition of k,nd, personal encouragement on the part of the 
revenue officers, the professional assistance of the Pubho Works Department, 
and the concessions recommended m the matter of loans and-exemptions (Chapters 
V and VI) should lead to a considerable extension of this useful class of work. 

Wells 

365 Number of toells and areas irrigated — There is smgularly httle well 
uTigation m the Central Provinces In 1900-01, withm the eighteen British 
districts, there were m actual use only 55,861 irrigation wells, and they irrigated 
an area of only 74,861 acres, or less than 1^ acres per well Sixty per cent 
of the well-imgated area hes m the five districts of Nimar, Nagpur, Chhmd- 
wara, Betul, and Saugor Roughly, rather more than one-half of the area 
consikis of wheat and other field crops, and the balance of sugar-cane and garden 
crops Eighty per cent of the wells are small temporary wells, many of which 
are mere holes m the beds of streams In the last eleven years the number of 
durable wells is said to have mcreased from 7,688 to 14,004, or to have been 
nearly doubled But it is doubtful how much satisfaction can be derived froih 
this fact , for ducmg the same period there has occurred a decided decrease m 
the total area irrigated from wells of all kinds, m contrast with the neighbourmg 
provinces of Bombay and the ITnited Provmces, where the area has been 
inoreasmgi" Thb districts of Saugor, Nimar, Balaghat, and Betul account for 
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nearly half the increase. The area irrigated per durable well is not ea^ to 
estimate In Nimar it is put at G acres. In Saugor at 4 acres The statistics 
oiTc no liclp, as there arc no separate figures of area for durable and temporary 
well'J Probably as in Pombay the nica irrigable by a single mot docs not 
exceed 3 acres on the avciagc 

366. J)ci)ih of snlsoil xoater — Tlicrc is no rehable information as to the 
depth of the subsoil water in difTereut parts of the province, but in tracts whore 
wells arc in use the average depth appears to be under 30 feet, while over 
limited areas in the district of Nagpur and elsewhere, water is found at a depth 
of 10 or 12 feet Duiuig the dry ycai of 1890-1900, the supply failed m many 
of the veils in the districts of Nimar, Pctiil, and Eaipur, elsewhere the areas 
irrigated perwcU iii that jear appear to have been fairly normal 

367 of xcclls — The exact reasons why weU-imgation has been so 
little resorted to in the past a.rc not easy to determme But the most probable are 
the abimdance of the rainfall in ordinary years , the former backward state of the 
country , the sparsity of the population , and, at least as regards the eastern dis- 
tricts, -wluchiii some icspcctsi’cscmblc Bengal, the unsmtability of weU cultivation 
foi nee, which is their principal crop There can be no doubt, however, that, at 
anv rate m the western district*;, there is some scope for the extension of weU-irri- 
gation Up to the prc'jcnt time the people have been left very much to themselves 
in this matter Until the famine year, when 11^ lakhs were given out, much of 
it for uTigational purposes, the grants of tcthoti for land improvements of all 
kinds were very small Wo cannot aflirm that, were loans freely offered to 
assist in constructing wells, landowners would readily take advantage of them ; 
but the extension of wcll-imgation m these Provinces is, we consider, of 
such importance that it should receive all the encouragement which can be 
afforded by hbcral grants of toAoci, and, wheie good cause is shown, even 
bv grants-in-aid or similar concessions Wo agree with Mr Craddock in 
thinking that if the matter be taken up energetically and prudently by 
the District Officers, on whoso initiative the successful working of talavt every- 
whcio depends, there is a considerable field for the extension of land improve- 
ment loans, and that in the near future not less than four or five lakhs per 
annum might be distriliutcd with advantage, instead of the meagre sum of 
Bs 30,000, which is all that has been ';pent m ordmary yeara up to the 
present. It is essential, too, that the annual allotments should be continuous and 
assuied for a number of years If this pohey, and the measures recommended m 
0111 "cneral Chapters (V and VI) on private in-igation works and takavi, are put 
into vigorous execution, only then, and not before, would we recognize that there 
must be difficulties connected with well cultivation which no hberahty on the 
part of Government can overcome In no cu'cumstances, we fear, can irri- 
o-ationfrom woUs in the Central Provmcesbo so widely extended as to afford any 
efficient protection against famme At the best, it in aU piobabihty stdl 
bo confined almost entirely to wheat, sugar-cane, and garden crops , and m some 
of the most suitable wheat tracts water is only foimd at an impracticable depth. 

368 In the rice tracts especially, there seems to be but httle hope of any 
considerable mciease Masonry wells for the imgation of sugar-cane appear to be 
on the mcrease m Sambalpur , but m the nee districts generally, wells would as 
a rule only be rctjuired to supplement other forms of irrigation. But such 
supplemental wells are, so far as we have seen, confined almost entirely to tracts 
in which winter nee can bo grown In the nee tracts of Madras and Hyder- 
abad wells under tanks are used extensively, but chiefly for the irrigation of the 
wmter nco crop , though they are sometimes called upon to supplement the 
supply of the autumn crop vhen the lam or tank fails In the Central 
Pro^nces wheat and other i aU crops take the place of the winter nee crop of more 
southern parts, and these but seldom require irngatioru Although supplemental 
wells vould he mvaluahle m a dry year, we fear that the cultivator— 
ccitainly the cultivator of Chhattisgarh— is but httle hkely to go to the 
expense of providing a masonry well, and the appliances necessary for weU- 
im^ation to which he would only have to resort m an occasional year Even 
^.pTn pnrary wells, which it should often be possible to construct m a few days m 

Past II ^ 
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tlio yicinity of a tank, appear to have keen dug in very small numhors to save 
the nee crop during the recent famine But there are no douht many tracts, 
v^here there is at present no well-irngation, and m -vvlneh masonry n ells 
woold ho made if tlicir advantages Tvoro hotter kuoim , and even m Olihaiiisgarh 
it may ho possible to do something tow ards developing the construction of 
supplemental wells under tanks wlioro tlio suhsoil docs not admit of the con* 
struction of tempomry wells In all such tracts we iliink that Govenimont 
might assist in introducing the use of wells, hy gmng very hhcral grants- 
iu*aid to the fiist cultivators who are w'llhng to construct them, and oven, in 
some special cases, hy hcaiing the ivhole cost of const mcti on. 

369 Por the increase of irrigation from temporary wolls what is required is 
energetic encouragement m years of diought .and ‘>hoit lamfall In such years 
District Officers should have liheial giants placed at their disposal cailj in the 
rabi season , they should tour among the people and dislrilmta tlie money on the 
spot to persons of respectahihty and sufficient rcsoui CO to pay hack the trifling 
sum advanced , and m order that there may he no delay, the t.racts in w'hich such 
advances arc hkely to he useful should he mapped out heforohand, and clear 
instructions issued regarding the measures to he adopted. 

PiELD Embankments. 

370. Cost, mine, and area emhanled — Eicld cmhankments aie not usually 
classed as irrigation w orks, nor arc the areas pintectcd hy them included in the 
annual returns of areas irrigated But, jiractically, they are next to tanks 
the most important foim of imgation works in the Central Provinces , and 
they certainly afford suhstantial protection to one descnption of wlicat lands, 
m a cheaper form than would seem to he possible hy any of the recognized 
classes of irrigation works. 

371 At a rough estimate there arc about 000,000 acres of embanked fields 
m the provmce, of wluoh about two-tlurds arc m the distiict of .luhhulporc, and 
the / remainder chiefly in Narsmghpur and Damoh Rice fields, 11111011 arc 
geneially suiioundcd hy small ridges, a foot or a foot-and-a*half lugh, aie not 
moluded in this area The regular embankments, three feet or more in height, 
are confined almost entirely to the wheat lands , their chief function hemg to 
hold up water on the field, and thereby ensure a sufficient supply of moisture m 
the soil for the germination and sustenance of the rah crop But, m addition, 
the soil IS fertihzed hy deposits of silt, and, piovided the water is held up to a 
sufficient depth, /cam grass and weeds are eradicated , while the thorough 
satuiation of the fields reduces considerably the cost of cultivation, and often 
indeed even renders ploughing unnecessary Occasionally, in the more level 
lands, a catch crop of nee is taken before the rabi crop is soivn Emhank-cd 
fields are said to he more liable to suffer from rust than those which are not 
embanked , hut there is a general consensus of opmion that over a senes of 
years the gams from the system of embank mg are greater than the loss More 
than one of our witnesses has stated that, on an average, emhankmg doubles 
the outturn 

372 The protective value of these works was fully established dming the 

recent famine, when the embanked tracts fared, on the whole, better than any 
others m the provmce The wheat lands of the Jubbulpore — a large 

tract which is almost completely embanked — ^yielded m 1896-97 a full crop, 
and even m 1899 a very fair outturn Agam, two large embankments made 
m 1897 by Seth ]^7athu Ram, a malguzar m the Saugor district, protected 
his village so effectively that he not only kept his tenants on the land, 
bnt paid aU his revenue m the year 1900, When his neighboui’s both 
lost many of their tenants and failed to pay their assessment In those 
districts which are specially addicted to the rapid spiead of 'kans, em- 
bankments have a very special value if made either durmg or immediately 
after famme There are indeed parts of the famme-stneken areas in which, 
without the aid of embankments, recovery from the effects of recent fa min es 
may he mdefimtely postponed Eor an immediate consequence of famme is the 
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onorinoiis spiead oi Laus , and tlic famine-stiicken and decimated population, 
Avith tlieir staiTmg cattle, are quite unable to cairy on tbe necessary campaign 
against tbe nreed by means of thorough and persistent cultivation. The only 
resource for its extnpatiou is floodmg through the agency of these embank- 
ments 

373. The height and cost of the embankment depend on the slope of the 
ground In the moie level lands of Jubbulpore and Naismghpur, the usual 
height IS from 3 to 5 feet, and the cost of embankmg is estimated at Rs 10 
pel acre submerged In the uneven lands of Saugor and Damoh, where water 
IS often held up to a depth of over It) feet, an embankment is a more senous 
undcitahmg Some of the larger embankments, hke those to whn h we have 
just refeired, submerge as much as 150 acres each, and practically form 
small tanks, from which, durmg the rainy season, the water is let out to irrigate 
nee or to saturate the fields below But the banks are not provided inth 
naste- weirs or with pi oper outlets, and in heavy ram they frequently brnst 
and the water runs to n aste The cosc of these embankments m uneven lands 
vanes generally from about Rs 20 to Es 30 per acre submerged, but for some of 
the larger woiks it reaches Es 50 or more 

374 fS'cope ybr extemion — It seems very doubtful if the more fnable 
black soils, such as are found in portions of the Nerbudda YaUey and elsewhere, 
aie suitable for embanking, but it is uoi-tb while to make espenments in them 
Theie are, however, stdl to bo foxmd m tbe districts of Saugoi, Damoh, 
Narsiughpui, Hoshangabad, Nagpur, and parts of Waidba, and possibly also m 
Eaipur and JBilaspur, laigo unemlianked areas of tbe stiffer soils in which alone 
up to the present embankments have been made Tbe practice of embankmg 
fields has received a considciable impetus dunng the recent years of drought , 
and we have no doubt that, if immediate adi antage be taken of the present 
feeling m its favour, a gieat deal of valuable protection can be aflrorded to the 
provmcc at a very small cost. 

375 Measui es for encouragement — Generally the State’s eontnbution 
might take the form of a grant-in-aid, equal to not more than half the total 
cost The mcreased rental on embanked fields averages, we understand, about 
Ee 1-i-O per acre The share of this which the State would eventually receive 
would cover the interest charges on at least Es 16 But m many oases 
the landowner will be too poor to contribute even half the cost , and his 
estate may already be so heaiuly mortgaged that it would be unadvisable 
to grant lum a loan for tbe pm pose In such cases, and especially where 
lands have been thrown out of cultivation by the growth of kans, we 
think that Government might bear the whole of the cost, if the con- 
structora of tbe embankment would agree to pay a small annual charge on 
the acreage benefited, the charge to come mto force three or four years after the 
completion of the work Similaily m tracts ivhere embankments are at present 
entirely unknown, but m which the conditions appeal to be favourable for their 
consti action, it wfil be necessaiy foi Government to bear the whole cost of a 
few experunental vorks But, m addition to encouraging the construction of 
nev embankments, somethmg should also be done towards restormg those which 
are breached and abandoned In the Saugor district at least, these exist in 
considerable number, and many of them could be repaired at a moderate cost. 
Abandoned works of tbe kmd are generaUy to be found m tracts where the 
advantages of embankments are already fully recognized, and, on prmciple, the 
people should be made to contribute somethii^ towards the cost of their repair 

376 Arrangement for const? ucUon ofneio enibankiusnts — In the design and 
construction of new embankments m imeven lands, the assistance of the Pubhc 
Works Department will, no doubt, be necessary , and, m view of the impor- 
tance of such works as possible famme rehef works, it is very desirable that the 
attention of the Department should be directed to them But we think that, 
even m the case of the larger embankments, a considerable share of the work 
may safely be left to the people At first, and until the Pubhc Works oflBc* 
have liad more opportumty for gain i ng the necessary experience, it will be 

Past II ® ^ 
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in locating tlie works, to depend on tlie advice of the local exports wlio have 
gained some reputation m that way. A few smai*! and keen men of this kind 
might mdeed ho employed as temporary subordinates in the Department "V^on 
tile general location of the work has been settled, the necessary levels should bo 
taken, and the estimates prepared by the Public Woiks Department; but the 
actual execution of the woik could gonoially bo cnti-ustcd to the malytizar, to 
whom periodical payments would bo made according to the quantities executed 
■Where the catchment area is largo compared with the size of the bank, it will bo 
necessary to provide proper waste-woirs and outlets, and as a general rule these 
should be constructed under professional supomsion. The failure of existing 
embankments has been due, in almost all oases, to the absence of a waste- wcir or 
to the want of a properly constructed outlet Wo think that in the case of the 
large embankments which have aboady been made, Government might suitably 
recogmze the ontorpriso displayed m thoir construction, by providing n astc-woirs 
and outlets free of charge. 

(o ). — famine worJee and programmes. 

377 Expenditure on works during the famines of 1896-97 and 1899-1900 — 
The expenditure meurred durmg the recent famines on works of all kmds 
was as follows . — 




1890-97. 

1899-1900. 



Bs, 

Bs, 

itailways ..... 

4 

17,144 

9,62,000 

fffOndB ... . 

4 

. 80,63,541 

1,12,84,000 

CouEtiuoting large irngatiou tanks . 

• 

• 

5,28,000 

Conatmoting email ditto 

* 

• * • • 

6,45,000 

Eepainng and improvng old irrigation 

tanks 

• 

11,50,000 

Village tanks and water-supply . 

• 

. 6,20,148 

14,07,000 

Miscellaneous .... 

• 

• 

• 

5,89,000 

Total 

. 86,99,883 

1,65,65,000 


The amounts shown include only the expenditure incurred on wages, and 
about 9| lakhs given in gratuitous rohef to the dependents on works under the 
Pubhe "Works Department. 

378. Utthig of the works . — With the exception of some doubtful roads, on 
which 121; lakhs were spent, the works which woio carried out m 1899-1900 
appear to have been generally useful Compared with the figures for the 
previous famine, the most noticeable feature is the mcroase m expenditure on 
irrigation works In 1896-97, the total expenditure meurred by the Pubhe 
Works Department in connection with works of irrigation was undoi half a 
lakh , while undei the direct agency of the Civil Department, only 101 small 
tanks were constructed or improved. In that famine the bidk of the work of 
tank improvement was earned out by private persons by means of special famine 
■ loans, which were granted free of mterest, with, m most oases, a remission of 
one-fourth or one-:^h of the pnncipal By means of these loans, which were 
given out to the extent of ovei 11^ lakhs, a great deal of useful work was done 
in repairing tanks in the rice distnots, and m construotmg field embankments 
m the wheat tracts. But on the whole the expenditure on ungation works 
was msigmficant In the recent famine every endeavour was made to substitute 
tank for road work In the absence, however, of a detailed programme of irriga- 
tion works, road work, m spite of eveiy effort, still remain^ the chief resource 
Nevertheless, compared with the previous famine, a considerable advance was 
made m the expenditure on irrigation woiks As aheady noted, over 6|- lakhs 
were spent on the construction, or partial construction, of 10 large tanks in the 
Chhatbsgarh division, and over 18 lakhs, on the construction, improvement, oi 
repair, of about 3,260 smaller tanks. These smaller works have aheady resulted 
m very considerable benefit to the areas commanded by them. None of the 
largo tanks were finished before the close of the famme. We have aheady 
> ' that a few of the most promising should now be completed as 
« 1 works. 
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379. Famiiui progranunes — Tlie famine programmes for 1901, wliioli were 
laid before ns, provide relief for 874 million nnits against 100 millions actually 
relieved m 1899-1900 Out of this total number of units, irrigation projecte 
provide for 355 millions, railways for 275 millions, roads for 235 nullions ; 
and village tanhs, which remained over after the recent famine, for 9 millions. 
The detaued programme for each district is accompanied by a small plan 
showing clearly the position of each work. The programmes, which had been 
prepar(^ in the Public "Works Department, were, however, stiU incomplete as 
regards village works, the selection of which is left to the civil authorities, 
from whom lists were shortly expected. They are also mcomplete as regards 
forest v orks, which m more than one district formed an important feature in 
the late rehef operations. The mclusion of these classes of works, and of a 
complete scheme of irrigation works, will make the programmes veiy complete, 
and will provide employment on really useful works for larger numbers than 
are hkely to require relief m any smgle famine Por the reasons specified m 
paragraph 372, we consider it of importance that field embankments should 
form a promment feature of any famme programmes for the districts, such as 
Saugor, in which they are hkely to bo of value Even the smaller embankments 
are likely to form a useful class of village work , while the larger, for which 
apparently there is considerable scope, are as good a form of employment as a 
tank hand It may be objected that embankments, although constructed by the 
State, will benefit the landholder m whose estate they are situated But this 
consideration ought not to stand m the way. The chance of gettmg some m- 
crease of rent wiU probably mduce the landholder to give up the land 
required for the work, free of charge , and, at the next settlement, Government 
will obtam some return for its outlay m the shape of mcreased levenue 



Chapter XVIIL-BEMGAl. 


380 Descrljition — Tlie vast territory 'wbicli is oomprisedin tlie Goveminent 
of Bengal, -with its 73 miUions of inliabitants, presents very different conditions of 
agriculture Chiefly consisting of a great plain raised httlo, if at all, above the 
sea in the east, it slopes gently towards the north-west to a level of about 200 ft 
in a distance of 460 miles In the north it skirts the foot of the Nepal Moun- 
tains, east of which it ascends 7,000 ft to Darjihng In the south the large 
provmce of Ohota Nagpur and the Utnterland of Orissa contam much broken 
and hiUy country, covered with forest and very tlunly peopled Tluough the 
heart of Bengal flows the Ganges, fed by the Gogra, the Gandak, and 
many min or nvers, till it mmgles with the Brahmaputia fiom the north , 
and the two rivers togethei traverse and form the great Gangetic Delta 
Throughout almost the whole country, iice is the food of the people, 
and the chief crop sown It is hable to failiuc when there is a long break 
m the liionsoon Were it not for this, and for the density of the population, 
Bengal would reqmre httle oi no famme protection Where rice is grown 
throughout India it is usually benefited by regulated inigation ; but it may be 
said generally tor Bengal, that oast of the longitude of Calcutta there is no 
need whatever for artificial inigation In tins pait of Bengal the average rainfall 
IS nowhere less than 64 inches, and it rises to 06 mohes and 76 inches as one 
proceeds eastward, till at Chittagong it exceeds 100 inches In Orissa the ram- 
tall IS about 60 mohes, and until the disastrous year 1866 that provmce was 
considered immune from famme The western portion of Bengal, forming the 
Commissionership of Patna and generally loiomi as Bihar, bears a much closer 
resemblance to the districts of the UmtedPiovmces on the west, than to those 
of Bengal on the east Here serious droughts have frequently occurred , espe- 
cially m the districts bordermg on Nepal m a zone of about 60 miles in width, 
extendmg from the Gandak to the Kosi, a distance of about 220 miles. 

381. The imgation fields of Bengal may be conveniently divided into five 
sections — 

(i) Onssa and Midnapm.' (m) Bihar, south of the Ganges 

(u) The Damodar nver works (iv) Bihar, north of the Ganges 

(v) Ohota Nagpur 

Section I.— THE CANALS OE OKISSA AND MIDNAPUE. 

382 The bnssa Canals — It hes beyond om’ terms of reference to enter on 
the history of these canals frirthei than is necessary to pomt a moral for future 
guidance The first proposal to employ the waters of Onssa and Midnapur for 
irrigation came from the fertile bram of the late General Su’ Arthur Cotton, who 
was deputed to visit the provmce m 1868, with the ob]ect of givmg advice as to 
controlhng the flood waters of the Mahanadi He recommended the construc- 
tion of a complete system of irrigation and navigation canals, following the 
prmoiples then being carried out m the deltas of the Godavari and Kistna 
He estimated that an area of 2^ milli ons of aci*es might thus be uvigated, and 
that navigation might be opened up between Orissa, Midnapm, and Calcutta, 
for the sum of £1,300,000. Here as elsewhere. Sir A Cotton attached special 
importance to makmg the canals navigable , and considenDg how completely 
Onssa was out off from the lest of India — without roads, rail roads, or harbours, 
and traversed by a succession of forimdable and unbndgcd nvers, — and see- 
ing the success that had attended the navigation works of the Godavari 
Delta, one cannot wonder at the importance Sir Arthm* attached to makmg these 
canals navigable 

383 In 1860, the East India Irrigation and Canal Company vras formed for 
the purpose of oanymg out the woiks m Onssa, and water was first supphed for 
imgation m 1866 , but the woiks weie not sufficiently advanced to be of any 
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real use in tlie temble famino of 1866, beyond furnishing an excellent form 
of relief labour m the distressed districts Before this it had become evident 
that the ongmal estimate -would be largely exceeded , and, as the Company found 
difidculty in raismg further funds, the Government of India purchased the 
whole of the works for the sum of £1,089,660, and m 1809 the Company ceased 
■fco exist 

384 Prom the first, irrigation m Onssa made very slow progress Those 
who had enthusiastically quoted the successes of the Madras deltas seem to have 
forgotten that m the deltas the rainfall does not exceed 40 mches , while, as already 
said, m Onssa it amounts to 60 mches per annum The works, however, pro- 
ceeded , and m 1873 it -was decided to provide for an imgable area of 1,140,000 
acres m Onssa (exclusive of Midnapiu), at an estimated cost of 440 88 lakhs of 
rupees This aiea was to include 600,000 acies m the Balasore and Pun sec- 
tions of the scheme, which had not then been put in hand and were soon after 
abandoned The works completed up to date are said to command an area of 
576,264 acres, the maximum discharge of the canals bemg 6,058 cusecs The 
average area inigated dmang the five years endmg 1900-01 has been 195,973 
acres, all practically contamed m the Cuttack distnct The Tnaynrm-m (m 
1900-01) has been 203,640 aoies The total capital cost, exclusive of mterest 
charges, has been Rs 2,64,46,617 'Ihe average annual working expenses for the 
last five years are Rs 4,91,830 The average gross revenue from aU sources for the 
same penod has been Rs 4,67,913, so that the woikmg expenses have not been 
fuUy covered. Of the revenue Rs 2,77,756, oi 69 per cent , has been on account 
of water rate, Rs 1,63,240 or 35 per cent on account of na-ngation dues, and the 
rest on account of mmoi receipts The maximum water rate in any one year* 
has been Rs 2,87,812 The annual charges for mterest now exceed 10^ lakhs 

. 385. The IBdnapiir Canals, draivn from the Kasai nver, were at an early 

stage separated from those of Orissa and treated as a distmct project The 
first p.s timn te foi these works, that of November 1869, amounted to Rs 23,66,693, 
inclusive of aU charges, for which sum it was calculated that 173,166 acres per 
annum would be commanded The maximum discharge of the canal is 1,600 
cusecs These estimates have been repeatedly revised 'The capital cost, exclu- 
sive of mterest, now stands at Rs 84,73,427, and the annual working expenses, 
on the average of the last five years, at Rs 2,40,299 The average area annually 
irrigated for the same penod has been 73,280 acres, and the ma xnrmm 
91,217 acres (m 1892-93) The average gross revenue has been Rs 2,60,530, 
of which Rs 1,15,530 or 46 per cent are on account of na-vigation dues 

386. Irrigated areas — We do not propose to consider here, at any length, 
the reasons why these cauals have fallen so short of the expectations which were 
general when the Company -was constituted, although even at that time many 
warmngs were given that the undertaking could not possibly be directly 
remunerative There are, howevei, two pomts, regardmg the Onssa Canals, 
on which some remarks may be offered — the smallness of the area for which 
watei IS taken, and the lovmess of the rates which are charged for irrigation. 
As already stated, Sir Arthur Cotton ongmaUy estimated that 2^ milhons of acres 
might be migated , but the average area is less than 200,000 acres His 
estimate was doubtless a very lough one , and it probably mcluded every acre of 
land within the Mahanadi Delta, and m the tract to be commanded by the Midna- 
pur Canals, without reference to the question whether it was cultivable oi would 
take water The areas sho-wn m the revised project of 1878 were estimated on the 
assumption, foi which there -was little warrant, that 500 acies m every square 
mile would be irrigated, so that the gross area commanded by the whole project 
was approximately 1,460,000 acres, or 820,000 acres excludmg the Balasore and 
Pun sections. The area actually commanded by the present ■system of distribu- 
taries IS estimated at 624,000 acres, of which only 264,000 acres, or about 320 
acres per square mile commanded, are imgable The balance is either uncultivable 
or hes too low to take imgation or too high to be irngated otherwise than 
by hft , and lift imgataon is hardly practised at aU It is doubtful therefore 
whether the average area that can be imgated by the present canals can ever 
ekoeed 260^000 qcres, There is, we understand, no difiBculty m regard to the 
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8u;pply’, Trhich ib generally sufficient for all the land that is ever likely to take 
irrigation. 

387 Water-rates — The question of the rates to be charged for Tvater does 
not appear to have been considered at the tune that the Company was formed ; 
and the Directors were prepared to leave the matter to be settled while the works 
were m progress A.fter the works wore taken over by Government m 
1868, a scale of rates was notified which m practice proved to be pro- 
hibitive, mz , E.S. 6 per acre for sugar-cane, Rs. 6 for certain other crops, and 
Rs. 3 for any single crop not remaining more than six months in the 
ground. In 1872 a system of annual block leases was introduced ; the rate 
charged for every acre comprised in the block being Re 1 or Re. 1-8, according 
as the lease was entered into before or after the 1st May. This system has been 
gradually modified to that which is now m force. The present 'practice is to 
give long term block leases, which often extend to 10 years, but to discnminate 
between the various classes of land forming a block. Thus lands lying so low 
that they never require irrigation, although watei may often flow into them, are 
excluded from assessment , while a special rate of 8 annas per acre is charged on 
those lands which derive benefit from irngation only in exceptionally dry years. 
The rate charged for other land, or the ruhng rate, was until recently Re ]-8 per 
acre, but it has been raised to Re 1-12 in 1902 03 Iligher rates arc charged 
for single season leases, or for water taken between 1st Apnl and IGth .Tunc ; but 
the average or aU round rate is about 3 annas less than the ruling rate, and it 
amounted to Re 1-B only during the three years ending 1901-02. Tlielong 
lease system is well smted to these canals, as it tends to prevent loss of revenue 
m seasons in which imgation is not required, and it appears to be popular with 
the cultivators The fact nevertheless remains that alter many years’ nursing 
of the lease system, it has not been possible to induce the Unya cultivator to 
pay an average rate of more than Re 1-5 per acre for all the advantages of irri- 
gation and protection from floods which the canals confer on him , and that, even 
after a revision of settlement. Government has not been able to propose a gi’eater 
enhancement of this rate than 4 annas. On the Godavan and ICistna Canals m 
the Madras Presidency, the average rate vanes from Rs 4 to Rs 4-12 per acre 
imgated. The rates on the Midnapur Canals are at about thesamepitch as those 
on the Onssa Canals , but there are no special rates for lands which derive matenal 
benefit from imgation only m years of short rainfall , the all-round or average 
rate is therefore somewhat higher, and it amounted to Rs 1-9-G per acre during 
the three years ending 1901-02 Tliere is httle prospect of any early mcrease m 
these rates , although a gradual enhancement may be 3 ustifi ed now that the 
country has been opened up by railways, and the backward Uriya been brought 
under influences which will encourage a higher class of cultivation But even 
if it were possible to raise the average water rate to Rs 2-8 per acie, to mcrease 
the irrigated area to 250,000 acres and to reduce the annual mamtenance charges 
by 20 per cent , the return on the capital expended would be less than 1 per 
cent 


388 Namgahon — It is not probable that by the exercise of any economies in 
the construction of the canals of Onssa, they could ever have been made to pay to 
the State a profitable return on the capiM spent on them. But we thmk it 
nght here to call attention to one very large item of expenditure which, 
with the hght of the experience of late years, we beheve might have 
been greatly lessened, i£ not avoided altogether "We have said above 
that it was not unnatural that Sn Arthur Cotton should have attached 
much importance to the canals being made navigable Thirty years ago this 
opmion was probably shared by aU the most capable irrigation officers m 
India Now, it may be said tlmt excepting the deltas of the Godavari and the 
Kistna, there are no irrigation systems m the country m which canal navigation 
has yielded any financial return on the capital employed on it, or— a matter of 
more importance — ^m which it has really proved a boon to fhe people of the dis- 
tricts traversed It might have been expected that if navigation could be 
a success anywhere, it would be in Orissa But from the evidence we 
obtained on the spot, it is clear that, after 80 years of a very fine system of 
navigable canals, the people have not taken to navigation. " Th^ send their 



griin by carts”- said one lYitness , “Tiie clucf ’means of transport viu-Onssa are 
pact bullocks ” said another “ETenirhen they call get canal ivatcr to put 
boats on they very seldom use the boate This is a province in Avhich boats are 
vei*y little iis^ ”* Since the opening of the raalivay through Onssa, the navigation 
idceipts of these canals have diminished fiom Es l,f)4!,100 in 1897-98 to 
Es 78,153 in 1901-^02, and there is no likelihood of nav gation ever proving' of 
much value The navigation establishment costs about Es 16,000 pei annum 
The rate of tolls is about 2 pies per ton per mile 

3S9 Value of the canals — A fan test of the value of irrigation to a distiici 
is to be found m the mcrease of the rent obtamed for the land. On this subject 
vre have fortunately very detailed information in the able report of Mr S. L 
Maddox, I 0 S,, who smveyed and settled the province of Orissa between 1890 
and 1900 Mi Maddox states — 

Tliereis little, if iny, evidence of general enliancement of rents on the ground of imgation 
ol of higher rates in irrigated tlian in n mm gated villages, though there is evidence that reut- 
lates have nsen more m the protected and irrigated tracts than m the unprotected and nmm- 
gnted There is, however, some reason to think that irrigation causes the lowest rents to nse 
and 111 fact has a tendency to equalize rents through an imgated area ^ It 

wiU he seen that the increase of cultivation is certimly no greater m the protected and irrigated 
group, and all the mqmries made have failed to ehcit any evidence of a suhstantial exten- 
sion of cultivation to lands which but for the canal water were not likely to have been 
reclaimed * ' * * Amidst the mass of conflictmg information on the subject of the increase 

of lent-rates one fact alone can be held to be abundantly proved, and that is that the casdi in 
which a zammdar has openly enhanced rents on the ground of the accessibility of canal 
u ater or has imposed an irrigation cess of his own are very rare 

Elsewlieie m Incha the lents of imgated are sometimes two or three 
times those of uniirigated land Here m Onssa, despite the mcreased crop and 
the assurance against drought, the tenant declines to pay a higher rent, 
and wiE only pay a very small water rate for the pnvdege of imgation , nor has 
it been possible to mcrease this tate at settlement by more than four annas 
It must be inferred then that the profit due to imgahon has been very small 

390 It must not, however, be assumed that these canals are of no value to 
Onssa The value of the protection fiom floods afforded by the embankments 
is even greater than that of the protection from drought which is afforded by 
the canals Were so temble a calamity to befall Orissa agam as that of 
1865, theprovmce would be m a far better position to -withstand it Tt is 
true that the inagation is almost entirely confined to the Cuttack distnct It 
hardly extends to Balasore m the north, and not at all to Pun m the south But 
it is certam that the assured produce of 250,000 acres m the heart of the provmce, 
would largely influence the gram markets nght and left Cuttack is now 
connected by two navigable canals with Palse Pomt, one of the very few 
good anchorages on the whole coast of India It is connected with Calcutta by 
anothei canal which touches also the seaport of Chandbalh ; while the railway 
places Calcutta within a few hours’ reach of Balasore, Cuttack, and Pun 

Scope poe puetheEt extexsiox of iebigation 

391 Coast (hsh icfs — Considermg these facts we are of opmion that there is 
no lu gent need forfurthei famine protection to the plains of Orissa, and mdeed 
that there are few parts of India more secure or m which the value of irngatxon 
he^irs so small a proportion to its cost TTe thmk that good might be effected by 
multiplymg the number of irrigation sluices m the great flood embankments 
that line the nvers, m order that the land protected from destructive inunda- 
tion may Eot be depnved of the beneficial mundation Should it be considered 
necessary stdl fmther to protect Onssa, the volume of its nvers has not been 
exliaust^, and imgation might be earned mto Pun and extended in Balasore 
for probably a not unreasonable sum But we do not recommend these exten- 
sions m the lace of the far more important projects on which capital may be 
better expended 


* Evidnixt of Januui Jlolmn Bas, Depalj Cci cctor 



302 /tnfini ‘"NMifil ]m»ibrrn k'tifl Jntho|jr*'('<vllnr;]rtrft{^plwftf)p1{f^i 

onh fo tlu^nlhu ini plnin<» of ^hW^ nn»l Mfflnnpur. ff/rr»hii,' iJk of the MftKv 
imdi tho Knsni, nnd ollun* Inrr.M" HtJt. Inhndof lli'^On'cn ddfa«> n vcrv 

Inrgoli'not of cnmiiry.f^oumlU lull) or unduInthiK. oontoluuif; mudi for^'t tvjth 
n ‘-cadcrod niul l)nckvnrd nliorji^lunl jwpulation, 'llic frrcflt» r part f/ tlu* U 
included in Ihe uoiermnent Inndi ol Ani^nil.uludi rover nliout 1,7fK) jjcjttarc 
inde^, nnd mo ndnuni**lrrod bj n Deputy CVnnmtv.ionor, 'Jlin |w>pU' of thl<i 
dWiiol mo not m) do|H'ndenf on coronf lnnr-,t*i n*; tho^o In tlio pining lluj 
produoKofllio fovcsl tjoinit fm to help thorn in time*! of dmu'dif lint i\hon, nit 
in ISO!) 1000, tltoro U not onl\ n fniltut) of the min'>, but nbo of tlu* nmin'o nnd 
vtalnto crop, the di'-lK^n ‘:('\rro. 'Ilip nvomtjr minfnll in Antml P. .’>’'1 inebn 
li’nrlbcr ‘^outb in the Kbondnml llilK it in n«; luirb n*; 07 inoliM A cortnin 
mnonnt of in'li,mlion IS ollcntod in Anfful In phcini,' dams across streams and 
vnlle^s nnd storing iiun untcr It is said that tbrrr nrc 003 prn-ntr tanks, the 
Inrgf^t of ivbiob wafois nbout 100 neri^ nnd tlmt lO.i'OO .acres of cnlti^aflon 
depend on tlunn An nnnnnl grant of lU •1,000 is for unking nnd reimr- 
ing tbo dmns, 11111011 in the opinion of the Conmnssioner nnd Deputy Comnns- 
Pioncr is n sum quite inadequate to the limits of the district. Angul is 01 mites 
fi'om the nearest I'mliiny station, mid in this distance tuo large imltridged rivers 
Imv 0 to bo ciossed 'J ho country is v cry badly supplied vi itb raatls, and they arc 
considered of nioie im]K)rtnnce than irrigntion uorks. Thero is no District 
Dngincci m Angul, and vie think it might ho an instruction to one of the lixc* 
entire linginocis at Cuttnok to visit it pcnodicalh, and to romler nssistmico in 
designing nnd oanjing out such loads nnd irrigation viorks ns aro required. 
They viould prohnhl) hoof n v'cry cheap nnd smiplo nature The nnniual revenue 
of Angul IS ]ls 80,000. In the jenr 1^S0 1)0, Iks 30,000 vicrc spent on 
fniiimo relief, nnd in the year 160n*ll)0(), Jls 21,000. 

393. Pm t ihstnct. — A considcmhlo portion of the Pun district lies nhorc the 
reach of nn) delta nngnlion, mid of tins an nren computed to exceed 30,000 acres 
ismigated from tanks midiawds. In this jwrt of llicdistncl lies the Govemment 
Estate of Khurda, vilncli has an occupied nren of 2.H,000 nercs Tlie imgntion 
works 01*0 said to be m need of repair, mid, in onr opinion, loans should he olTcred 
to the landowners to enable them to repaii existing works and make improve* 
nicnts ; while an cvnmplo sliould he sot niton the Government Estates, the 
reqmrcnicnts of winch should he investigated under professional ndneo, nnd 
money should bo allotted to execute such works ns nrc likclv to he hencficinl. 


Section II.— THE DA^IODAR Rn^ER TPORKS. 

304 Frnjtoscd olorage icorln ou the Damoclar rircr — The Damodar 
river rises in the Ranolu District of Cliota Nagpur, and flows through 
that provmco and tluongli the districts of Burdvvnn, Huglili, nnd HowTah, 
joining the river HuglUi some distance below Calcutta The rainfall of 
its catclunent basin vanes from 55 to G5 inches per annum Tlio flood 
disohai’ge of the riv er is ns high as 470,000 ouseos flowing for 3 days In 
]\laioh it diimnishes to less than 100 ousccs Tlio fli-st jiroposal for 'dealing 
with the winters of the Damodar iivor was made m 1800, nnd its object was not 
imgation, hut the construction of a Navigation Canal to connect Calcutta with 
the coal fields of hamgani, Tlus led to the idea of irrigating from the 
canal, and thence to tliat of storing and controlhng the onoi mous floods winch 
occasionally cause very great damage The Navngation Canal from Uaniganj to 
Calcutta, and the storage resorvous on the Dppor Damodar, have never yet been 
made, and smee the development of railways it is unlikely that the former 
ever will he made The control of the flood waters of the Damodar by storage 
- reservoirs may well he worthy of consideration, hut it is beyond the scope of our 
inquiry. 

396 It may he observed, however, that the indgating capacity of reservoirs con- 
sti noted mainly for the pm’pose of ooimteraotmg floods must always be very small 
in comparison wdth the storage provided. The capacity raquired for effectively 
eontrplhng the floods of the Damodar has been variously estimated as from 50,000 
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to lOOjOOO million cubic feet, but the lowei* amount is probably tbe most that 
would ei ei be seriously contemplated It is an almost necessaiy condition of sucli 
a reseiroir that as much as possible of the stored uatei should be run off as soon 
as a great flood has passed, so as to lea\c room for the interception of as much 
as possible of the succeeding flood Allowing for this, and for the 
amount that would bare to be reserved for maintaining navigation both on the 
proposed canal and on the Damodar itself, the volume available for irrigation 
vould be small and uncertain v hen compared with the capacity of the reservoirs 
These would be situated m the ixicky, hilly countiy of Uhota Nagpur, and it 
cannot be inferred that siutable land would be available for irrigation m 
every valley m which a reservoir \\ as constructed , for the sites would be selected 
more with rcfeicnco to tbe facihties which they offered for impounding flood 
waters, than with a vieu to the probable demand for irrigation Lastly, the 
value of iingatiou in this part of Bengal, as measuiedby the amoimt which the 
people are willing to pav for it, is so small that the irrigation revenue derivable 
from the costlv woiks proposed would not by itself go very far to justify their 
construction If now, oi at aii) future time, the construction of these leservoirs 
should be proiiosed as part of a scheme for extending oi improving water com- 
mumcations m Bengal, and for moderating the floods of the Damodar, 
account would no doubt be taKeu of any imgation that can be effected 
from them, and of the revenue thereon that may be anticipated , but this 
must be regained as a subsidiarj* mattor. We are unable, on the whole, to 
recommend the construction of these works on the giound of their value as 
a piotcction against famine 

396 The Eden Canal . — The employment of the Damodar waters for irnga* 
tion has come about m qmte an induect way The distncts of Burdwan and 
Hu"hh had been suffermg for some years from a very severe epidemic of fever, 
attiibuted to the stagnant and insamtary condition of old nver-beds and mmor 
dramage hnes It was beheved that this state of affairs might be improved 
if a supply of fresh water for drmkmg and other purposes could be thrown in 
from the Dainodai , and this ultimately led to the construction of slmces on 
the left bank of the rivei at Jujoti, 8 miles above Burdwan, by which water was 
admitted mto a nala, whence by fiuther sluices and a weir it was passed on mto 
the Eden Canal — a w oik opened by the late Su Ashley Eden m 1881 IVenfy 
miles fmther on the w ater is discharged mto two natural drainage streams It 
must be remembeied then that the Eden Canal was not mtend^ for irrigation 
but for sanitary puiposes. Nevertheless durmg the last 10 years it has been 
largely used for imgation 

397 The cost of the Eden Canal up to date has been Es 7,82,161 The 
average annual charges foi maintenance, estabhshment, etc , in the last five years 
have been Bs 57,463 The area irrigated per annum is on an average 25,975 
acres It was as high as 71,333 acres m 1892-93, and the year foUowmg as 
low as 11,739 acres The average gross revenue from water rates amounts to 
Rs 30,656 We weie assiued m evidence that theie was a great demand for 
irrigation on the Eden Canal, but w e had no evidence that the iragators would 
be wilhng to pay more for their water than they now do, that is, about a rupee 
per acre 

Extension of works, 

398 Tioposed ioeir across tl^e Damodar — There is no weir across 
the Damodar at the head of the Eden Canal This is evidently a great 
want, for without a weir there can never be any certainty of securing 
the supplv lequired for the canal Mr Maconchy notes that m 1902 
while there was a volume of 4,000 cusecs passing down the river, the 
supplv entermg the canal was only 80 cusecs, about one-tenth of what it 
should have been The cost of a weir at Jujoti would not be less than 8 lakhs 
of rupees Mr Horn, the Chief Engmeer, is of opimon that it would be better 
to make the Damodar weir at Raniganj (a much dieapersite than Jujota) and 
to take the head of the Eden Canal up to this point, a distance of about 46 miles 
He adds — “ There is much more hkehhoodof water being m de m a n d for irrigation 
betw een Eamganj and Buidwan as the country is much drier, and the land 

x2 
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lAould den Ye mucli more benefit fiom tbe fertilizing Dailioclar tilt than loAVei* 
down ” We are of opimon that the uTigation system of the Eden Canal can never 
be satisfactory nntil there is a weir across the river at its head slmccs But this 
canal is not required for protection against famine, and unffi the ungators arc 
leady to jiay for the water a rate sufficient to ensm-e a fair returii on the capital 
^cost, we cannot recommend Government to mcur this outlay ' 


Seci’Ion III.— BIHATt, SOUTH OF THE GANHES. 

399 General conditions —The province of Bihar, formmg the Patna Uivisidn, 
is under very different chmatio conditions from those prcvaihng m the catchment 
basins of the Mahanadi, Kasai, or Damodar Here the rainfall varies from 13 to 
60 mches, only exceedmg this amount m the narrow zone under the Hmialayas. 
South of the Ganges it does not exceed 46 mches The three districts now to be 
considered are Shahabad, Patna, and Gaya They have an area of 11,160 square 
miles and a population of 6,64i7,614i , and m these three districts hes the most 
impoitant irrigation system of Bengal, that of the Soue Canals. Judging fiom 
the extent of rehef operations m 1873-74 andm 1896-97, famine has never 
been severe m modern tunes throughout this tract No persons were employed 
on rehef works m Patna m 1873-74, nor m Gaya m 1896-97, and mtho latter 
year only 12,000 people were employed m tbe rest of the tract 

400 The Sone Canals — The idea of usmg the ivaters of the rivet Sone for 
irrigation origmated about 60 years ago with the late Colonel C H Dickons, B A , 
and Tor many years the subject was under discussion The project was undertaken 
by the East India Irrigation and Canal Company, but was handed back to Govern- 
kuent m 1868, and work was not actually commenced until the following year 
Sufficient progress had been made to allow of water being siipphed through bleaches 
in the banks <5 the Arrah Canal to the parched fields m the drought of 1'873, and 
the'oanals were completed a few years after They carry a maximum volume of 
6,350'ousecs About 80 ■per cent of the irrigation hes in the Shahabad disbiot, 
11 per cent m Gaya, and 9 per cent m' Patna Here, as m the case of the Orissa 
Uanals, the early foiecasts of outlay and revenue soon" proved fallacious By 'cui’: 
tailmg the scope nf the project Colonel Dickens’ estimate of cost of‘186f has not 
been exceeded But, whereas m October 1875 thetjovemmenkof India "antiqi- 
^ated a yearly magated area of 1,043,680 aCies, the average of the ' fife years 
enchng 1900-01 was only 463,181 acres, and the" maximum ever attamed: was 
665,166 acres, m 1896-97 The cultivated area commanded by the canals is 
1,354,302-acres, go that about one-thud of this is watered every year 

401 The total capital cost of the Sone" Canals up to 31st March 1902 has 

been Bs 2”, 67, 62, 426 The annual charges for maintenance, revenue manage^ 
ment, etc, amount to Bs 6,04,804, taken 'on the average of the tluee years 
endmg 31st Match 1902 The total annual revenue calculated “for the 
same 'period is Bs 11,12,278, leaving a net revenue' of Bs 6,07,474 eqmvalqnt 
to an interest of 1 89 per cent on the capital outlay ' Heie^ 'as' in Ongsai'a ve'iy 
Targe 'sum was sacrificed to making the' canals first class "nayigatioh' Im'es ' The 
Chief Engmeei estimates this sum at one- quarter the whole capital outlay 
or Bs 66,86,606 The BuXar 'and the Patna Canals radiate from one jioiat 
(Delui), and reach the Ganges about 80 miles ap^t Tfie Arrah Canal gta^ug 
from the same point flows between the two ^ It is difficult to see how navigation 
on this mtn mediate hne, reqmnng a lockage of 160 feet, could ever have been 
expected to pay The navigation receipts have been seriously affected by "the 
opemng of thn Moghul Serai-Gya BaiLway. Diuing the fom years ending 1899? 
1900 they averaged "Bs 87^600', but they fell to Bs "36^07 in 1900-01, and to 
Bs 23,596 m ' the "following year' The averse' cost of navigation estabhsh- 
mentonlyisBs 16,000 pei annum Theie are 218 miles open to navigation^, 
and the" average rate of foliage "is about 2 2 pes per ton mile" _ _ ' 

402 Before the completion of the canals, it was anticipated that the chief 
Remand for wa'^r woifid Im for the ? abt or cold weather_in^ation, as had ^been 
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foimd to Tjg tlio case on tlic m’lgation avoiIcs of tlie Punjab and United ProTince^. 
But it n as soon found to be other \i ise , and noiv nearly 70 per cent of the whole 
iriigation is foi the lltanf or autimin ciop which piactically consists of rice, 
the aroingc area of whicli in the last live yeaia has been 331,565 acres, while 
that of the raht crop has been only 128,616 acies It at first sight, astonish- 
ing that the i/iffri/irrigation is not more evtensive, for only once since the canals 
have been opened, has the nater in the iiici not been siilficient to supply the 
full discharge of 6,000 cusccs, enough to iiiigate 516,000 acres of iice -But 
Bus is easily explained. 

403. The hotJna — The uni\ ci'sal practice in this pait of Bengal is to run the 
natcr olf the iicc fields {mgar) m Scptembei , and aftci this the crop must get 
at least one natenng duiing a pciiod of 11 days, called the liathta, — gener- 
ally from the 2bth Septemboi to the 10th of Octobci If thme is a good rain- 
fall duiing tins period the iicc mil mature unaided by iiiigatiom Otheimse 
it must iccoivc M atei '1 he capacity of the canals is thus mcasuied by the 
maximum aic.i winch they can inigato duimg these 14 days It is of no 
aiail iingatiiig to then full capacity, say 516,000 acres, during July and 
August if they cannot water that aica in 14 days in October Sho^d there be 
a good I’iiinfall during this period, the 516,000 acres may mature But if the 
hatina is a dry one, some of the crop will fail to obtam water and must perish 


404 Foi mcr system of irrigation — Previous to the openmg of the Sone 
Canals, the comitiy nas watered by a sjstcm stiU Largely prevailing beyond 
'the area of canal irrigation and in the neighbouring distracts The soil 
IS that of the old alluvial system, and the surface of the country is 
slightly undulating , a condition which lends itself to the formation of 
hands across the depressions, inteiccptmg the rainfall and foianmg- a senes 
of icsen oil’s, locally knovn as aharas 'Ihesc arc sometimes further supplied 
by ditches or canals, termed paiws, leading water from the nearest dram- 
age stream ‘When the Sone Canals ivcro hrst opened, water was allowed to 
fill up the aharas, and to bo diumi thence on to the fields But when it 
came to claiming water I’atcs, the layats mamtained that they had only used 
I’ain and not canal watei‘, and it was impossible for the migation officer to 
disprove it. It became necessary then steadily to discountenance the filling 
of aharas 


405 ieflsesjdir —It Was gcnei’ally calculated that water would lie 
given for 60 per cent of the whoLc area of a village , “and this irrigated portion 
V as niarLcd off into one or nioib, well-defined blocks, for the irrigation of which a 
charge V as made at a reduced rate pci' acre The cultivator is supphedwith 
vatci enough for his block, but ho may not use it for irrigation beyond its limifs. 
Conditions arc lard down m each case, and among others it is now required that 
there shall be a neh-defined viUagc channel, and tliat the water shall hot be 
allowed to escape into an qhara These contracts have become very popular 
and arc eagerly renewed, so that now 76 per cent of the uTigated area receives 
nater on long lease 


406 Water-rates — The present charges per acre irrigated for water onrthe 
Sone Canals arc as foUoWS — - _ - 


Es A 


Seven gears' leases for block area'j, all crops between the E5tb June 
and the 25tb of the next March . . . 

season lenses between Soth June and 35tb October . . 

Jxalii season lenses between 15th October and 25th March 
Hot weather leases between 25th March nnd 25th June ... . . 
Ditto - - ditto . - jditto - per watering . 


2 ' 8 

3 s'" 
a Q. 

4 .8 
2 . 0 - 


The last two rates were each' mcreased by 8 i^as in 1902’ _In orffinaiy 
ou'cumsfaiiiccs ^V6 Ccin tuiderstfiiid "uie joolicy of preventing canal 

water from escapmg into aharas It is a inoiO wasteful system than caia-yrng 
it direct to the'^eld, and nmy' easily lead to disputes as to rates But we think 
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it might he possible to iitihzc the aharas during the month of September, when 
there is abimdance of imter in the river, so that they may assist m meetmg 
the great demand m the hatlna It seems to us that vhen water is plentiful it 
would be niscr to encourage than to prohibit the filhng of as many of these 
reservoirs as exist withm the blocks, and that no ertra chai’ge should be made, as 
the eftcct iTill be to reduce the intensity of the demand when the critical time 
conics. As regards aharas outside the blocks, we observe that there is a sanc- 
tioned rate for water supplied by volume between 1st November and 16th 
March, cir ,onc anna for every sixteenth of acusecrunmngfor 12 hours, which 
IS equivalent to a charge of Ee 1 per 4 3,200 cubic feet, approximately the volume 
necessary to flood an acre one foot deep The rate from 1st September to 31st 
October is four times as high It is said that u ater is never taken for aharas 
under this rule Tlie system of chaigmg is lather compheated ; but it seems 
IKt^blc that it might he populmized if owners of aharas n eie allowed to 
apply to hai c them filled between ceitam dates, on payment of a fixed charge 
for each, acconhng to size The applications might be for one year, or for a 
‘'Uitable number of years, or until further notice , and the canal cstabhshment 
would arrange to fill the aharas befoic the latest date fixed. We foimd that a 
sumlar system was in foice on some of the Puniab canals for filhng village 
tanks for vatenng cattle, etc., dimng tlie penod of slack demand m April and 
May. In this case no charge is made, but theie is a regular system of regis- 
tering the tanks and arranguig for their being filled systematically when water 
can be spared. Wc cannot say hoi\ far the UTigated aiea can be extended by 
utilizing aharas as storage works befoio the hatlna sets in , but we thmk that the 
practice should lead to a considerable morease m the iriigated area and m the 
canal revenue It is light to add that neither Mr Horn, the Chief Engineer, 
nor his predecessor, INIr Buckley, is in favour of this proposal. Apart from 
this, there arc only two ways, by which the irrigation on these canals 

could be incre^iscd 1st, by constiucting storage works m the Upper Sono and 
increasing the discharging capacity of the canals when necessary , and, 2nd, by 
enforcing an extension of the hatlna period finm 14 to 21 days by restnetmg the 
supphes to the blocks, so far as this can be done without mjmy to the crops 
Wc have no information to shoiv what the cost of the former plan would be, as the 
question does not appear to hai e ever been senously consideicd , but w’e do hot 
regard it as in any w ay urgent, at any rate so long as winter rates on these 
canals remain as low as they arc at present. 

407 Mr Horn thinks that the water-rates on the Sonc Canals might 
ho raised, and Mr Haro, the Commissioner of Patna, would approio of 
the measure, provided it were carried out “ very gradually up to the real 
waluc of the water” There appear to bo strong reasons for believing 
that this limit has not jet been approached. The area commanded by these 
canals is under permanent settlement ; and in the present state of the law 
the only means by which Government can obtain any share in the agri- 
cultural jirofits due to irrigation, is by means of an ocoupioi’s rate, or 
charge for watei supphed Fiom the first, special precautions have been 
taken to ai Old the shghtcst resemblance of compulsion inicspcct of this rate 
A cult nut or is as free to take water at the prescribed rates, or to refuse it, as ho is 
to purcliasc or refrain from purchasing manure Elsewhere in India the fact 
tlcit a field has been irrigated is m itself sufficient to 3 ustify the chaigc 
of a water rate, hut thcic is a special nilc under the B on ral ’ Irrigation 
.\ct which declarc's that no charge can bo made for imgation unless a formal 
arpHcation lia«! been rccencd for water A penal cliargc may be impoMKl 
in (ix-K of illicit or conccalctl irrigation , but no cliargo can be made for wbat 
known a" inrnluntaiy imgation. Owing to the fact that irrigation is not 
ir/Uqi- ii‘ ibk* in year- of ordinary rainfall, and to the original backwardness 
< f the tuUa.Uors in resorting to it, the rales fixed haio been very low, and 
the ni of long ktis^ lias been dci eloped; thcholder^ of these 

I -X" -- hxvii'n prcfi rtntxal cUints to wat^r during jicnods of lugh demand, saioh 
"-s nr in ten dry «ja5on' Tlicse measures were wise and judicious ; hut it 
to b- ro long* r netv‘*^nry to charge i try low rates in order to educate 
t' c"nl£tir.to"H '•» to tio' xahic of immtion 'Jhc area under long leases lias 
I ecu cttwtltl) cijs.xnding Boring the three years ending in ilnrcU 1890it 
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averaged 271,652 acres, but in 1901-02 it amounted to 317,318 acres, 
althougb tbe rate was increased from Us. 2 to Its 2-8 fiom tbe Ist April 1897. 
The increase of revenue lias been gradual but continuous. It is now approach- 
ing its limit, as these lenses are only given for the areas for which protection 
can be assuied even in the diiest years. The demands lor such leases cannot 
in fact bo fully mot. During the three years endmg 1901-02, applications 
wore made for long leases for 262,393 acres , but the area for which apphcations 
were refused amounted to 112,648 acres, or to 44 per cent of the area applied 
for. The Executive Engineer, Arrah Division, has reported that m that Division 
the canals are now practically leased up to their hm\t, and that any new lease can 
only be taken if it is very favourably situated. The demand for season leases is 
equally well maintained, and is equally near to the limit of theirrigatmg capacity 
of the works. In short, the demand on these canals iff m a thoroughly healthy 
condition , and it cannot be said that the failure of the pioject as a financial 
nil estmeiit is now m any way due, as m Orissa, to a slack demand, or to the inabihty 
of the cultivators to appreciate the value of irngation In such circumstances 
it IS difficult to 3 ustify tbe low rates which are now eharged. 

408 Recommend ahon to increase wafer-rate ^. — The question may be 
consideied from another point of view Experiments on the outturn of irri- 
gated and uuirrigated crops of nee and wheat have been made for many years 
in all the divisions of these canals The general results of these experiments, 
after valumg the outturn at the average rates received by the cultivators, are 
as shown below — 


A.VEUAGE value OF ANNUAL OUTTDUN (GRAIN AND STRAW) PEE 

ACRE 


Tlircc yeara ending 

1 

Eice 

Wheat 

Imgfitcd 

Unirrigated 

f 

Difference 

Imgated 

Ummgated 

Difference 


Rs 

Rs 

Rs, 

Rs 

Rs, 

Rs. 

March 1896 . . 

38 

not observed 


86 

not observed 


„ 1899 . 

88 

,24 

14 

43 

38 

5 

„ 1902 . 

84 

28 

11 

42 

82 



The results in the last hne are based on 989 separate experiments, of which 
409 were on imgated, and 268 on unirrigated rice. Of the wheat experiments 
170 were on irrigated, and 142 on unirrigated lands Details of experiments of 
tins kind are of course always open to criticism, but there is no reason to suppose 
that the differences m favom’ of irrigation aie on the side of excess , and, if it is 
tiue that irrigation increases the value of an acieofnoeby Rs 12, and that 
of an acre of wheat by Rs 7, there is room for a considerable enhancement of 
the water rates which are now charged. 

409 Question of an owners' rate — We thmk it right to consider here the 
question whether on the Sone system, in addition or as an alternative to the 
increise of the water-rates, which generally fall exclusively on the occupier, an 
owners’ rate ought not to be imposed We aie aware that such a rate cannot 
be imposed without legislation, as the Northern India Canal and Drainage Act 
IS not apphcable to Bengal The question of imposing such a rate m the Onssa 
system has, we understand, been already under discussion between the Govern- 
ments of India and Bengal, and the conclusion has been reached that m view of 
the fact that the gi eater part of the tract is under temporary settlement, and 
tliat at the last revision large enhancements were taken, it would not be expe- 
dient, at any rate for the present, to pursue fiuther the question of levying an 
owners’ rate m that tract Whether the question wiU evei be revived in Onssa 
is perhaps doubtful, since, in all provmces and tracts under temporary settle- 
ment, the State can, sooner or later, obtain fiom the landowners in the form of 
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aii C'flliaiicemeiii of tlio laiid-rovenuc tltoii’jirojlcr sliaro of i*etum for irrigation 
supplied to tlieir landfe 33ut tTie cafe of jiermaliontly settled tlMots, like tlicSono 
area, iS altogetliGr 'different 'i lie land-icvenue is imnultablo ; and, the migaiion 
revenue being deiiVed solely fi'om water I’afCs falling wholly on the oceupicry the 
landowner pays notludg to the State' foi any benefit winch ho may have received 
from WOllvS which have been oOnsli'ticlcd at great oJ^pdnse by Government 'Now, 
wC ffnd incontestable evidence that thtf landonncr Ir'eqifcntly, if not alvays, 
receives immense benefit from the irrigation jirovidod oft the Sono system ilr 
Oldham cites a case in which aft' owner admitted that a village, which at one time 
hronght him in only Rs SjCOO, since the mtroductioii Of canal irrigation 
retu^ him Rs 18,000 por annum He know of lands of which the 
rents had risen from Rf to Rs B and Rs 7 per higha, from tho same cause. 
A: Ratna landowner admitted that the income of an" estate, of whicli liO nas a 
shareholder, had risen from Rs 8,OO0 to Rs 23,000 m a good year TJic Exe- 
cutive Engineer, Buxar Division, know of cases in which rents liad risen from 4 
annas to as many rupees , and the SUpcrmtcnduig Engineer instanced cases m v hich 
the rents had keen quadrupled Ot comse, m tlie case of non-ocCupancy tenants, 
the landowner has no difficulty in getting tho enhancement , but our witnesses 
were' of opinion that in spite of the provisiong of tho Tenancy Act, he con- 
trived generally to levy enhancement from the oocupanev tenant as well 
Enhancements, by contract with the landowner, aic admissible in the case of such 
tenants , and the position of the landowner in valuable imgatod land is so strong 
that he can, no doubt with ease, obtain the consent of his tenant to any reason 
able enhancement Of coui’sc, where the custom prevails of paying rent in kind, 
the landowner ohtams automatically, with the incieasoin tho produce due to irri- 
gation, an increase in the quantity which falls to his share Dnless tho evi- 
dence is altogether incorrect and misleading, tho landowncis of the Sone area aic 
enpying immense advantages, for nhich they aiepaymgtho State little or 
^nothing , and we think that in 3 ustice to tho general tax-payer, a serious enefea- 
*vonr ought to be made to get something substantial finm them If it be 
alleged that to levy an owners' rate would be an mfiingemcnt of the permanent 
settlement ef land-ievenne, tho reply seems to be that “there is uo"groimd''foi 
considermg tho owners’ rate, any moio than the occupiers’ rate, to he land-reve- 
nue Both are payments for water suppbed by the State There is another 
difficulty which has been' hi ought to our notice, namely, that any rate or charge 
imposed on the onmer is certam to he passed on by him to his tenant 'ilns 
ohiectionoughttohemet so far as possible by strengthomng tho la\i for the pto- 
tection of the tenant But if, notwithstanding all endeavours to stiengthen it, tho 
law still remains whoUy or paitmUy ineffective for such piotection, we 
think that the prmciple should be recognized that an owners’ rate is legally and 
equitably leviable from the landomier , and that, unless serious administmtivo 
inconvenience would result, the rate should he actually imposed, and levied frow 
him, whether he succeeds in passing on tho charge oi any poition of it to the 
tenant, or not 

4i0 'There appears to us to he a very strong case for taking a larger irnga- 
tion revenue' from the Sone Canals, either fiom the owner oi the occupiCi, or 
from both. The mterest charges on the Sone Canals to the end of 1901-02 have 
exceeded the net revenue by Rs 2,16,44,697 During the tbiee years endmg 
March 1902, the average annual Qx6e^''of mterest charges over net revenue 
amounted to Rs 5,26,024, so that, "until measiues are taken for increasing 
the net levenne, these works are hkely__to impose a constant annual charge of 
about 6 lakhs on the State The average annual amount of the water rates dining 
the same'petiod has been Rs 10,26,459, on an area of 481,133 acies, or an 
average of Rs 2 16 per acre If' this ftvel’age rate could he mcreased 
by 60 per cent oTto Rs 3-4-0 pei a'ore,''orif an owners’ rate of about Re 1-1-0 
per acre could he imposed, the charges foi interest would be fully CoVeiCd 
m future It may not be possible ■^to make such an increase all at once. But 
we thmk that the qiiestion of makmg some progressive' advance on the present 
rates deserves early Consideration , and that an even higher average rate than 
Rs 3-4 may b6“ eventually contemjplated and will be paid -Without difficulty. 
The canals have done "a great deal tor thi^ tract. They have afforded. it 
absolute protection agamst -fanuife , -and they haVe greatly increased the pfofit^ 
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of cultivation, anti tlic material resources of the commiiniiy Although the 
work has been so far unproductive, u'e think that its construction has been fully 
lustified by its great protective value, Were it possible to find two unimgated 
distncts in pieciscly similar conditions as Onssa and Southern Biliar, we should 
"hesitate before iccommonding such an outlay as has been inclined in the 
-former for the purpose of protcchng it from famme , but we should have no 
hesitation in respect of the latter This is no leason, however, why this work 
should continue to impose a permanent charge on the fax-payer, if the people 
who denve such great benefits from it are now in a position to pay the full cost 
of providing them 

dll Advantage of (he lea^e system — One valuable lesson is to be learned 
from the history of the Spnc Canal system, namely, that even in areas m which 
the rainfall is considerable and the existing means of irrigation tolerably well 
developed, and where therefore the hkelihood of a keen demand foi water in 
ordmary yeais is a matter of uncertamty, there is good ground for believmg that 
ultimately, though not perhaps for many years, the people may learn to set a 
high value on the water, and take up at remunerative rates all that ean be 
supplied to them. In such cases the system of leases is excellent, teaching the 
people the value of water as an insurance, and protecting the revenue from 
excessive fluctuation 

412 Irrigation m JBhahua and Sasseram — ^The whole area of the 
Shahabad district is 4,368 square miles, of which much the larger portion 
is sufficiently protected by the Sone Canals There remains to the west an 
important Sub-division (Bhabua) and a part of Sasseram, contammg about 
600 square miles m the plains, besides some hill country, beyond the reach 
of the Sone waters This tract, although 281,000 acres are said to be irri- 
gated from private woiks, is still much exposed to drought , and the barren- 
ness of the fields is aU the more strikmg fiorn its contrast to the fertile 
plains in the ncighboiu’hood This Sub-division is traversed by several minor 
streams coming horn the Kaunur Hills in the south, and the subject of drawing 
on them for watei has been fully discussed Siv years ago, Mr Buckley, then 
Supermtendmg Engineer, wiotc an important note on the subject and concluded 
that the supply m these nvers uas so precanous that he could not recommend 
the outlay of Government money on the pioject The prineipal rivei here is the 
Karamnassa, which separates Shahabad fiom the Mirzapur district of the ITmted 
Provinces The supply of this river is not rehable , but the need of irrigation is 
so great tliat, m Octobei 1902, we thought it worth while to urge on the Bengal 
Government the importance of sinwcvung the upper portion of its course where it 
passes through hills Here, the late Mr Levinge, formerly Chief Engineer of Irri- 
gation Works m Bengal, left it on recoid that in “ his confident opinion ” there was 
a magnificent site foi a lesenoir to contam 40,500 mifiion cubic feet of water 
The survey IS now m piogiess, and it seems clear that an effective reservoir can 
be made. But whether it will be at a reasonable cost we cannot yet say , and we 
cannot admit that the habihty of this Sub-division to famme is so great as to 
justify a huge umemunerative outlay If the Bengal Government sees fit to 
proceed with this project, it will of course be necessary to consult with the authori- 
ties of the Hmted Provmces, vho have an equally ^ong claim to the use of the 
Karamnassa for the dryplams of Mirzapur 

41.3 'Private ngaUon loorls ^n Eastern Bihar — East of the Sone 
Canals m the Patna, Gaya, and Monghyr distncts, there are no State im- 
gation works, but a great deal of very important imgation is effected 
by pnvate means The si stem adopted is that of pains and aharas de- 
scribed in paragraph 403 This sy^m seems to have attamed its highest 
development m Gaya, wheie 1,670,000 acres— more than half the area of the 
district— are said to be watei ed in this way In the upper lands, where pains 
are not practicable, ahai as only are made In lower lands there are both 
patvs and aharaSy workmg in conjunction or separately The former are 
sometimes really canals, more than one of which irrigates many thousands of 
acres m from 100 to 200 villages Sometimes these works aie supplied with 
masomy sluices, but tliis is exceptional 


T 
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414 Tliesc works are essentially private — the property of the landowners. 
The custom in these districts, except where there is canal irrigation, is for the tenant 
to pay his rent m kmd sharing the produce of the soil with his landowner 
Theoretically the landowner and the tenant should share the produce equally, 
but generally the former claims at least i^aths of the whole Where this system 
prevails, the customary obhgation to, repair pams and aJiaras rests on the land- 
owners , and the mamtenanee of depends wholly on the proper observance 

of this obligation Unless therefore the system of payment in kind {haoh) 
IS also mamtained, the obligation, and such mducement as the landowner now has 
to observe it, will disappear together Mr. Oldham, Collector of Gaya, who 
has devoted much attention to the question of how the maintenance of these 
pnvate irrigation works, which he regards as essential to the protection and 
prosperity of the country, should he secured, would prefer to see the haoli 
system everywhere abolished m favour of the cash system of xents In this 
opimon, however, he is not supported by other officers , and as regards the 
mamtenanee of these worls, it is not apparent what advantage would be 
gained by the change, which would result m the transfer of the obhgation 
from the shoulders of the landowner to those of the tenant It is true, 
however, that, owing to the sub-division of land, the landowner now rarely does his 
duty in keeping the patn silt-cleared and the ahara m repair , but he would 
do it still less were it not that he shares in the produce of the land Owing to 
the sub-division of the land m recent years, and to the total want of any power 
of combination on the part of the landowners, these simple but valuable irriga- 
tion works are faUmg year by year into disrepair There is no law to compel a 
person to carry out repairs, so they are not done , and, unless some means can be 
found to stop the resulting deterioration, it would appear as if the Government 
would have to step in and take over the works, or at least the pains, altogether. 
There is, however, no urgency at present for so sweeping a measme 

416 N(>ed of legislation — ^Mr Oldham, the Collector, with the full con- 
currence of Mr Hare, the Commissioner, recommends that an Act be passed, 
enabhng the Collector to compel the landowners to carry out repairs, when he is 
satisfied on competent advice that they are absolutely required to keep up the 
irrigation In the event of the landowner refusing to bear his share of the work, 
Mr Oldham recommends that the Collector should have power to’ execute it and 
charge the co^ to him 

416 In connection with these private irrigation works, another matter is said 
to require legislation The water is diverted from a river mto the pain by 
means of temporary dams ; and if one of the owners of the pain is energetic 
-and wishes to take m more water than his share, he can easily enlarge the chan- 
nel at the head, which is not provided with a masonry sluice, or he can increase 
the height of the dam across the nver In the same way a landowner may put a 
band in the pam below his own fields m order to increase his supply Or, if he 
is a new-comer, he may make a new pain and carry water off the nver, to the 
dewiment of the owners further downstream It is easily to be seen what a 
fertile source of dispute this might be, there being no record-of -rights in the 
water As a matter of fact, it leads to much htigation, as weU as to notmg and 
local disturbances 

417. Mr Hare recommends legislation to the following effect — 

To give the Collector power to interfere in oases of the construction of 
bands m rivers, in order — 

(1) to, prevent disputes and rioting , 

(2) to prevent unreasonable waste of water to the detriment of 

th6se who live lower down the nver , 

(3) to prevent grave and material alterations in, and diversions 

of, the nvers, which may senoosly affect the country 

Mir Hare does not consider it would be judicious to allow the Collector to 
make a full record-of -nghts in water, such as is prepared foi land He 
apprehends that the record would be too comf)hoated. Hut he considers that 
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a iccord bliould be piopaied mIucIi ■v\oiil(l sho-R the facts , and that, 'wlicn diV 
imtcsaribo, the Gollectoi ‘■bonld lm\o power, on application of the parties, to give 
Rii ad ivtcrim order nliich should remain in force until set aside hj a dcorcc of 
the Cml Courts On the other hand, !XIr Oldham, and other officers of 
comidorable autliorita , such as the Hon’hlc Mr Bonrdillon, !Mr Macplierson, 
IMr Finucane, Mr Jfnddox, and our local niomhor Jlr Allen, consider that 
it Mould he dccidedh adiantagcous to Inuc prepared a rccord-of-i ights m 
witor, no less full than the rccord-of-i ights in land. There is said to he no 
legal obstacle to the prcpai at ion of such a iccord , and the oliicf reason why it 
has not been done seems to ht, that the uork of picjiaring the record for land 
alone has been as much asthc exist mg stalT and establishments entertained for the 
purpose could cope uith The landowners, no less than the officials whom we 
quc'-tioned on the suhicct, agiccd that, if thc])OMei of deciding disputes, w itli 
leferenco to the exercise of or eiieroachniont on rights in water, w cre cxeicised 
In the Collector instead of In the Civil Courts, nothing hut good would result 
We think, then, that at legist in .ill districts, or pails of districts, m which the 
niainlcnancc of private works of inig.alion is neglected owing to the non-ohsei- 
v'lncc of cnstonvin ohligntions, or wlicro disputes frcqucntlv arise owing to the 
misuse or nnsappropnition of water, full rccords-of-rights m water should be 
]»reparcd with the lc.Lst pracfic.ihlc dolaj , and that the Collector should 
he given, for the enforcoinciit of the rights so iccordcd, not less authoi- 
itx than ho has for the enforcement of rights m land We consider also 
that jKivver should he given to the Collector to compel the owners of 
a pain to build .a jiropcr masonry sluice at its head, wherever 
there was reason to believe that more water was entering the pam 
than w.as it*, just share, and, in the sjmie wav, that the Collector should 
have jiower to foice am landowner to build a masonrv outlet in the banis of 
Uw patii for his irrigation channel, when he was cvndcntly taking more than his 
just share of the water Another point brought to onr notice is the difficulty 
experienced bv anv one in taking a water channel through the land of another 
owner who mav olncct to give a right of waj Wo think that some power of 
compulsonlv acquiring a right of occujiation, similar to the provisions relating 
to the constniction of watcr-coun-as m the Noithcrn Indian Canal and Drainage 
Act YllI of 1873, should be conferred upon the proper aiithonty 


SiOTiox IV— BIllAK, KORTnOD THE GANGES. 

•118 Jrngatwn m Korihern Bihar — The four districts of the Patna 
Division north of the Ganges arc Cliamparan. Saran, ^luzafTarpur, and 
Darhlinngn They consist of 12,1G8 sqnaic miles and have a population 
of 0,807,873, or 800 to the square mile This tract is, as wo have 
already ohsoivcd, liable to frequent and serious drought Between 
the vii.ars 1873-7‘1 and 1800-1000, it suffered from two famines, and fium 
two scarcities suDlcicntlv severe to require an appieciablo oxpcnditiuo on 
relief opcnitioiis In 180G-07 the famine expenditure amounted to 85 laklis 
The seal city of 1888-80 cost 4] lakhs , and that of 1801-92, nearly 2^ The 
seventy wntli w Inch the ofl'cets of di ought are felt is attnhutablo largely no 
doubt to the density of the population, a oonsiderahlo proportion of which 
subsist from hand to mouth, and suffer accordingly whenever the crops fail 
seriously and prices rise lugh The occuircnco of throe droughts withm 
the last foul teen years demonstrates tho varinbihty of the seasons m a 
most striking nmnnci, .and suggests the mfcronco that irrigation works aic 
likely to ho of considomhlo value as a means of protection In this tract the 
only State irrigation w oik actually m operation is tho small Madhuban Canal, in 
tlic Cliamparan district, chuvin fioin the Tcur river over wlnoh a w'em is built 
It IS GJ miles long, and, on an avciugo, uTigatcs annually 4,126 acres It has cost 
up to date Its 78,546, of which Government has paid only Es 6,881, the balance 
havmg been suhsorihcd by tho landowmors who honofit by it Tho annual cost 
of maintenance is Es 7,495, but tho Collector ropoits that the an-angements for 
UTigation arc voiy unsatisfactoiy Watoi is given free of chaige to tho rayata. 
This small work requires no further notice. 

V 2 



419 phe TrU)em Ganal ' — -^Aithougli the rainfall of Tirhut, norfc|i of tlie 
Gandak, is rather heavier iihaii that m the lands further south, it is m the 
former that the effects of dro^ht have been most severely felt , oivmg, we 
were told, to the fact that rice is more exchisively cultivated m the northern 
part, while further south other produce is raised requirmg less water. Atten- 
tion then has been chiefly turned to the imgation of Northern Tzrhut 
"We take first the district of Ohamparan, which is divided mto two distmct parts 
by the river Sikrana, flowing from the north-west comer m a south-easterly 
direction To the north of this nver the slope of the country is from north 
to south, and the soil is clayey and well adapted to rice cultivation A consider- 
able proportion of the northern part is already irrigated. To the south of the 
Sikrana the general slope of the country is parallel to that of the river The soil 
consists of fine light ^nd and clay, and is often impregnated with saline matter 
The cultivators m this tract ob 3 ect to irrigate their land, on the ground that 
once irrigated it always requires irrigation They seldom even irrigate from wells, 
although in the dry season the watei surface is only 12 feet below the 
surface This seems to indicate that this tract does not often sa ffer from drought 
On its north-western border the district of Ohamparan is bounded for some 
miles by the Gandak, one of the few great rivers of Bihai which, like the 
Ganges and Gogra, aie fed from the snows, and the volume of which is therefore 
absolutely reliable A very large pro 3 ect, embracing canals from the right and 
left banks of the Gandak, which were mtended to irngate over 2 nulhon acres, 
was seriously considered thirty years ago, and attention was called to it agam in 
the report of the T’amine Commission of 1880 The much smaller pro 3 eot 
known as the Tnbem Canal may be regarded as part of the origmal left bank 
canal Earthwork was begun upon it as a famme rehef work m 1897, and it 
was finally sanctioned on the 7th March 1901 The works are now being con- 
structed 

I 

420 The canal is to be taken from the left bank of the Gandak near 
the frontier of Nepal, and to run parallel to the foot of the hills in a south- 
easterly direction, urigatmg from its right bank the country lying between 
it and the Sikrana river, and commandrng an area of 427 square miles It is 
designed for a discharge of 2,170 cuseos, and the area to be inigated each year 
IS estimated at 114,000 acres The sanctioned estimate is Bs 37,91,789 As it 
will directly cut across all the numerous torrents which flow from the Nepal Hills 
south to the Sikrana, the canal must be an expensive one Its gross revenue is 
estimated at Bs 2,45,000, in addition toBs 42,750 on account of e nhan ced value 
of land revenue If these figures piove accurate, the capital cost per acre 
UTigated wiU Jie Bs 33, that,of the Sone Canals being Bs 58 The economy 
m this case is’due to no provision being made for navigation, and to the simple 
charactei of the head-works, as a weuacioss the Gandak is thought to be unneces- 
sary The canal could be extended by dropping it mto the Thatharia river and 
takmg it off agam lower down, so as to wato 116 square miles lymg to the west 
of the Tilari river We recommend that this extension should take place, and 
at om’ suggestion the Government have approved of the m^onry works now 
undoi construction bemg enlarged, so as to allow of an incieased volume 
being passed down the canal whenever it may be necessary. We do not doubt 
that m time the cultivators will learn to appreciate this canal as much as they 
do tliose of the Sone, and that it will prove in every respect a most valuable pro- 
tective, perhaps even a productive, work 

421 T//e Dhaka Canal —The only othei State nrigation work now under 
construction m Tirhut is a small one Imown as the Ehaka Canal, the water of 
which is to be drawn from the Lai Bakhiya river, of which the minimum dis- 
charge in October is stated to be 300 cusecs The estimated cost of this canal 
IS Bs 2,93,145, the area to be irrigated m the Ehaka Sub-division, 13,600 acres, 
and the revenue ultimately to be gained, Bs 34,250 It is proposed to begm by 
charging a water rate of Be 1-8-0 foi rice and Be 1 for the rab% crop The 
canal was sanctioned m 1901, as a famme protective work 

422 To} 7 'ents ftom Nepal — The tonent streams that issue from the 
lower Nepal HiUs are sub 3 ect to the disadvantage -that the Nepalesd have 
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it al\\.iys in tliclr poMcr to dam up the channels and use the ivatcr for 
their own piu'iioscs ^"or can they he blamed for so doing, provided they 
do not wasio ivater But this being the ease, it is only the larger streams, 
nlucli they cannot/ entirely stop, that aie north examining foi nngation 
piirixiscs Of these tlicie arc tlirec m Cliamparau — the Tilari, the Pussa, and 
the Bakhiya iivci's — projects for the utilization of nliich aic now under con- 
sideration These streams ncic s^iid to have a minimum discharge in October 
of 200, 150, and 200 cusccs rcspectiicly But gauge ohsemitions taken for our 
information in 1001 and 1902 show that tln-oughout September in the first of 
these years the dischaigcs ncic so Ion as to he practicably laluelcss, and that 
they nerc little bettci in the follonmg xeai" Here, as on the Sone Canals, the 
cnicial time for inugiition i>> the haihxa in October, and if a cei tain supply 
cannot he guarantcal at this peiiod, it is no use proceeding with these projects 
!Mr Bernard, the Collector, beam testimony to the value that these inigation 
schemes nould he to the district , to the urgent need of artificial irrigation onong 
to the inegulantv of the rainfall in October , and to the eagerness of the rayats 
to obtain nator. hut m Men of the liability of the supph to fail utterly n hen it 
IS most wanted, n e cannot regaixl these projects as sound It is, boner er, possible 
that relief laliour might be u'^efully employed in excavating chamiels or pams 
takmg otT from these rn era, similar to the nork referred to m paragraph 430 tnfia 

123 Jmgalioii in Mnzajfarpnr — The dishiet of Muzaflarpui is an alluvial 
tract of the greatest fertility, hut, subject to the drawback that, in parts, the 
nee cultnation is so highly dc\ eloped that the failure of that one crop icsults 
in a hear r calanuty or er a ( oiisiderablc tract of country The district is well 
rratered , it has large cxjuiiscs of snanip and j/n?, and is crossed hr numerous 
streams lunmng diagonallr from north-n cst to south-east, and conncctmg with 
the great houndai’y rivera, — the Ganges, Gandak, and Bagniati Pioni these 
streams a good deal of irngation is earned on, and in the rains they flood the 
coiuitrj far and mdo 

121. The Bogmati bchcnic —hx this district a moic considerable scheme 
than those dealt with in paragraphs 121 and 122 has been under considera- 
tion The Bagmati is a much larger iivci tlian the Bakhiya , and 
in 1S7G it rras proposed to tlu’on a neir across it, and to construct a 
canal calculated to iirigate 152,000 acies of hhanf and 60,000 acres of 
rah, at a co'^t of il la Kits This scheme rras rejected by the Government 
of India, but, rras revived on a smaller and less ambitious scale after 
the famine of 1890-97, and nork rras jiroeceded with for famine relief 
Adetaded pioject rras then prepared for a canal to cost 9 lakhs omitimg the weir 
ovci the 1 iver This rras condemned by !Mr Buckley, the Chief Engmeer, who 
consul eial, as lus picdecessor Colonel Haig had done trrenty jeara before, that a 
rr CUT and propel icgidatmg head sliuocs rreic qmte mdispcnsable , and this brought 
the question back to the cstunatc of 41 lakhs which had been rejected m 1876 
Eor any piojectof a smaller scope the construction of a weir could not be justified 
It seemed evident, liowcvei, that the laiger rrork could never bo remunerative , 
rrhilc. 111 the opmion of the Licutcnant-Govcinor, the arguments which had been 
advanced in its favom as a purely protective rrork were not sufio^ciently strong 
to rrairant its execution 

125 This opimon rreaic inchued to accept, but mth some leservatiou 
The papers mdicato that the project is hkoly to cost between 40 and 60 lakhs, but 
thijt the arerage gloss revenue rrull amount to 1-a- lakhs only, of which 1 lakh 
rrill be rcqmi-ed toi workmg expenses Takmg interest chaiges at 5 per cent , 
a rate rvhich aUorrs foi uiteiest dmmg constniction, the work is likely to 
impose a poimaneut cluiigo on the State of between and 2 lakhs pei annum 
A Collector of long experience in tins district considers that the probable cost 
of proruding famine lehef, rrithm the tiact which the canal would protect, is 
equivalent to an annual chaige of Hs 25,000 Such an estimate must be 
necessaiily speculate e , but if the cost of rehef is no gieatei than this, we cannot 
but agree that it is not worth while foi the sake of avoiding it to meur a 
permanent charge of or 2 lakhs We are unwiUing, howevei, to behove 
that it IS hopeless to anticipate a higher average gioss revenue than lakhs 
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from a work wluoh is capable of irrigating 200,000 acres, or an all round rato 
of only 12 annas per acre It may not bo possible to realize a liiglicr rate than 
this in a district wbiob can do so well ivitbout irrigation in years of ordinary 
rainfall, oi in tbreo years out of four But after llio oxponcncc gained on tlie 
Sone and Orissa Canals, wo tlimk that it should be possible to educate tlio 
people in the value of protective irngation , and to induce them, within a 
reasonable period, to ta}ce long leases at rates not lower than tliosc which arc 
now realized on the latter canals, whore irrigation is certainly not more 
valuable than it would bo in Muzaffarpur If the canal con bo rehed on to 
give unfaihng protection to 200,000 acres in a year of drought at a capital 
cost of 60 lakhs, it cannot be regai’dod as very expensive , and if it were possible 
to morease the gross revenue -witbiii a rcasonablo time to 2^ laklis, involvmg an 
all round rate of only Be l-4i-0 per acre on the whole area that can be irngated, 
we think that the construction of the work would be justified on account of its 
protective value. We recommend, therofoie, that detailed estimates should 
be prepared, although it may bo advisable to defer its execution ponding 
completion of the 'I’ribom Canal, and of the smaller experimental project in 
Darbhanga referred to in paragiaph 429 below, when a better idea may bo 
formed of the revenue ivhich may bo expected from works of this class It this 
bo done, and the estimate is generally approved, the work will be available for 
the employment of relief labour We arc not satisfied, however, that 
the smaller scheme of 1896 should bo wholly condemned , and we think there may 
perhaps bo a good case for completmg it as a district work as proposed liy 
Mr Disney, the District Engineer, either at once or whenever it may bo neces- 
sary to employ rohef labour. 

426. Irngation %n Darhhanga . — The physical characteristics of the 
Darbhanga diskiot resemble in many respects those of Muzaffarpur. Numerous 
sti earns flow mto the district from the Nopal hills, and south of the boundary 
stretches a broad bolt of rice land. The whole of the district north of the 
Bagmati river was seveioly affected in the famine of 1896-97. 'Ihere wore, how- 
ever, four tracts which escaped the olTcots of the drought, and m throe of these 
the escape was duo to irngation from the rivers running through it. The fourth 
was a raht tract In this distnot two projects have been brought before us — the 
Dous and the Kanfla irrigation schemes 

427. The Dous project . — The Dousis a mmor nver that flows from Nepal 
mto the north-west corner of the distnct— a tract which was severely affected 
by the farame of 1897 There are no records of the discharge of this river, but 
it is known that it is dammed up by the Nepalese after November If a volume 
of from 125 to 260 cuseos could bo counted on durmg the hathia, an area of 
from 6,000 to 12,000 aoies of idee might bo Avatered The evidence before 
us was, however, to the effect that although in ordmary years the rayats might 
take the water, they would certainly object to paymg for it Ihero is no more 
to be said of this project, except that heie, as elsewhere, measures should be 
taken to learn exactly what volume can be counted on in the nvors at aU seasons. 

428 The Kamla project . — We shall have occasion to refer below to the 
excellent work done on the river Kamla, by Mr B S Kmg, a sub-manager 
on the Darbhanga State We have had to consider whether operations should 
not be entered on here, on a scale more extensive and more permanent than 
can possibly be secured by works of this kmd, the success of which depends 
so much on the personahty of a single mdmdual In 1877 a scheme was 
drawn up for providmg irrigation from this nv6r by a mam canal 12^ miles 
long; with three distributaries, to command an area of 460 square miles. 
The cost of the project, which was carefully worked out, was estimated at 
Bs 10,41,000 and the area likely to be uTigated at 62,600 acres. - Erom 
the actual results obtamed by Mi Kmg, it is safe to count upon this 
estimate of area bemg leahzed, at least m years of deficient rainfall In the 
matter of supply, requuements wiU be satisfied if water can be obtamed up to 
the 16th October , and the estimate made by the Chief Engineer when the 
project was prepared, was that up to that date 600 cusecs would be obtamablo 
m the driest years, and 900 cuseos m ordinary years It is also established 
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that tho river is too largo to be dammed up in Ifepal before that date There 
seems, thercfoie, to be no reason to apprehend ! that the supphes will ever fall 
short of requircmcnis. As rcgaids the demand for the uatcr, there is no doubt 
that it would all bo taken up in a yoai of drought Such years occurred in 
1888-89, 1891-92, 1896-97, and 190*1-02. In the last two years the willingness 
of the people to take the water was fully demonstrated It may be concluded 
that they would be certam to take it at least once every four years How far 
they would take it in other years is a more difficult question. Mr Kmg and 
the District Officers entertain serious doubts whether they would take the 
water at ah. 

429. The arguments for and against the execution of this work are very 
similar to those which wo have considered in the case of the Bagmati In both 
there appears to be a water-supply that can be rehed on— a point which, 
however, should bo further established by a systematic record in future of 
September and October river discharges ; and in both the estimated capital 
cost in relation to the acre to be protected is very low , or httle over Ks 20 per 
acre Both works will have a considerable value, but both will entail a heavy 
permanent charge on the State, unless a higher revenue can eventually be 
obtained than that which the local officers now anticipate But there is this 
difference, that the Kamla is only about a quarter of tho size of the Bagmati, 
and its construction will, therefore, involve a much smaller financial risk 
Bor this and other reasons, we recommend that a detailed estimate of the Kamla 
scheme should now be prepared , and that if the cost per acre is not much greater 
than now anticipatetl, or not more than Bs 25 per acre, it should be sanctioned, 
and put in hand as soon as funds can be made available Wo may observe that 
^Ir King has recommended that the western channel should be located three miles 
further to the west, w hero it will be less liable to injury from floods, and wdl 
command a greater area In new of the severe distress to which these densely 
populated districts of Korthem Bihar are subjccteil whenever there is a failure 
of the autumn ram*!, and of the means of reliable protection that are 
available, wo arc unwilling to admit that tho cost of protection will exceed 
its value until the matter has been put to a crucial test Such a test the 
construction of the Kamla project wdl afford at a moderate cost 

430 Trivate irrigation tcorls — In these distncts, asmthose south of the Ganges, 
a good deal of irrigation is carried on from pams, the property of the landowners. 
One satisfactory uistaiico was brought to our notice of a pain made from the 
rner !Musan, in the noith-wcstom comer of Ohamparan It was dug as a famine 
relief work in 1S97, and since then has been imder the charge of Mr Sealy, the 
Distnct Engincei It irrigates an area oxceedmg 10,000 acres, m a strip of land 
about 15 miles long, and 3 or 4 miles in wndth The necessary silt clearance and 
other muior repairs are done entirely at the cost of the cultivatois who pav a cess 
on tho area irrigated ^Ir Soaly makes a yeaily budget of his requirements, and 
divides it proportionately among the cultivators, who pay m their money to 
the Collector Tho amount is about 2 or 3 annas an acre , and at the end of 
the year the Collector has generally a surplus to be carried on to the next 
Mr Soaly says the system woiks without any trouble, and he would not hesi- 
tate to apply it to masonry works, were it found desirable to construct them 

431 Under the enlightened oidois of Bos Highness the Maliaraja of Darbhanga 
private irrigation works on a much larger scale have been earned out with great 
success by Mr R S Kmg, who has skdfuUy utihzed the water of the Kamla 
river In May 1897, Mr. King spent about Bs 10,000 in channels and temporary 
dams, diverting the Kamla water to the east mto old channels of the nver, 
fi om which it could be carried by pains, or village channels, mto adjacent noe 
lands In this way he saved 22,000 acres of nee Agam m May 1901, he added 
a fresh channel miles long, and m the scanty rams of that year he 
secured the nee crop of 36,200 acres situated in 42 villages In the November 
followmg he made a temporary dam across the nver, tunung its whole supply 
mto the dry bed of tho Jibach river, and secured a good rabi crop at an outlay of 
Bs 4,000. 
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432 The excellent results attained by Mr Sealy and .Mi. .TCmg , and 
by the managers of other estates and factories, show how mnch can he done, 
by active and energetic officers of long local experience, to ntdize the 
available water-supply m seasons of di ought by temporary and compara- 
tively inexpensive expedients adapted to the exigencies nf the moment Work 
of this kind cannot, however, he carried out conveniently through the agency 
of the Puhhc Works Department A manager of private estate has a much 
freer hand m undertakmg measuies for the lienefit of his tenants than can he 
given to a Puhhc Works officer If Government make a canal at is expected 
to pay high compensation for all the land occupied, to provide crossings at 
all village loads, and to mcui charges and hahihties which are really prohibitive 
in the case of works required to meet temporary emergencies. Above all a direct 
.return of some kmd is expected on the outlay, which mvolves the introduction 
of a scale of charges, and consequent inguisitonal measures which are certam to 
he unpopular and also costly W e think it almost certam that a great deal could he 
done for the protection of these districts at a comparatively small expense, and 
at a cost that would fall far below the net cost ,to the Stete of any ambitious 
-syatem of permanent works, if in seasons of drought prompt measures could 
be taken for throwmg earthen dams across the pnnoipal streams at the 
earliest possible moment, and foi diverting the water through the network 
of channels alieady existmg, connecting or closing these channels where 
necessary 

433 Assistance to District Boards in carrying out relief loorhs — In 
these districts there are able and highly quahfied District Engmeers, who have 
held their appomtments *for vears and Imow almost every square mile of their 
charges, and on the District Boards there are many European gentlemen of great 
abihty and resource, who have an equally intimate experience of the requmements 
of the district With such an agency available, it should be jiossible to keep up 
programmes of useful works which should be undeitaken at the first waiynng 
of a failure of the rams or whenever expedient, and to modify them when 
necessary accordmg to the exigencies of .the moment We thmk that a 
comprehensive survey of the country should be made under the supervision 
of the District Boards and ijheir District Engmeeis, with the object of ascertam- 
ing the most smtable sites for temporary dams and head-works, and of deter- 
mining the cuts and channels which should be made for the purj^ose of leadpig 
water on to the lands m years of drought and short rainfall The Boards, 
which are at present prohibited by law from undertakmg or mcurrmg expendi- 
ture on works of iingation, should be duly empowered to execute such works, 
whenever, m the opunon of the Local Government, the emergency has arisen, 
or threatens to anse, which would render such action desirable We have 
it in evidence that a certam amount of money could, if necessary, be made 
available by the Boards for these purposes As it is, they are not infrequently 
under the necessity of setting aside, in years of scarcity or threatened scarcity, 
considerable sums for the provision, m threatened areas, of employment on works 
which are not always of unquestionable utility In the year 1901-02, no less 
than Es 71,000 was reserved for this purpose m the district of Darbhanga, m 
expectation of famine which fortunately did not occur Hhd this money been 
expended m the way which we have advocated, and with the same happy 
results as have been attamed by Mr. Bong, irrigation might have been provided 
for between 160,000 and 200,000 acres of wmter rice Such sums as may be 
allotted by the Boards should be promptly and hberally supplemented by loans 
or grants-m-aid from Government And whenever it was shown that the 
monev had been wisely spent, the sanction of Government should not be 
withheld, even though an immediate and duect return should not be expected 
Dy these measures considerable areas might be protected m addition to those which 
may be commanded by largo works made by Government agency, such as the 
Ba^ati and Eamla schemes , and the cost would, in many cases, impose a 
smaller burden on the State than would be mvolved by the construction of per- 
manent works, which, in all probabdity, can never be made remunerativo in dis- 
tnets where irrigation is comparatively seldom requued The help of the District 
Board and its officers might he utihzcd m the preparation of a ComprehensiTe 
programme, for famine relief purposes, of similar works such as pains, cuts 
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oomirctincr rlvor^ •mvI ‘-Iroun^^ for lmpro^Io£r llic (IMril)uiion of fhr minfnll, .aticl 
for the* lilluit:, h\ moiiK nf rhatiiicK fmin in thc' rner onilianknicnt';, of 

nny tnnks ^\hull ran In* ucf’i] fnr irrmntion, niul of the deiire-^Mons nnd snn7np«:, 
KnVi\7n a*: e/i-Tf/fjf ailuoh hold water o'-'-nnlnl for (In* iicc crop m Tito low-lyin^ 
of tin' eonntn, Tor thn^ jnirjnw*' it would ho nocc^^ciTj to give the 
J)Ktnci latetno^r tin* h^lp of a ‘special H iff nnd ostahli'jhmont 


'^rin' propn-al to h Y\ n ci*-* OMr a whole dictnct or portion of a distnct, m 
con*'' dent ion of heneflt'; conhrred on a limitnil mimher of owners, is, m our 
opinion, quite madnn''-ihlc ; hut we think that there is a groat deal to be said 
for Mr 31 ire’s propO' d Ihc nd^antagc3 of such a s\ stem, in the particular 
circnni'tanccs inuUr consideration, arc so obvious that it is unnecessary to 
duell on them "Wc apprehend tliat a ccss could not he introduced vntbout 
Icsisbahon, hut we think that there xna\ be a sutlicicnt shcngtli of public 
opinion m fnoiir of llie proposal to '(Ustifv legislation The rate of the 
ncncntaire to be paid on tlie capital advanced avill be a matter for considera- 
tion , but inasmuch as protcctuc woiks in these districts arc never likely to be 
(iirectiv rcmuiieratnc, we think tint Government may well be contented with 
a ni'rccntace less than the market rat*' of interest, or no higher than that which 
would he "deemed sxinicient to jn-tify the construction of ordinary depart- 
meiiTal protective works in the districts standing in equal need of proteebom 
3 he .airrocmenl would ensure to Government a certain nnd regidar revenue in 
Tttunr for the outlav incurred ; hut it would have an even greater value m pre- 
venting expenditure on speculative and ill-considered schemes, whicli ■ . 
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otliermse be put forward without any sense of personal responsibility on tbe 
part of tbeir advocates It is of couree true that, in tbe case of a failure 
or abandonment of tbe works, tbe cess could no longer be enforced , but 
tbe nsk of sucb failuie must always be run in tbe case of protective works 
Tbe cesses would be credited to tbe district funds, and tbe management and 
mamtenance of tbe works would be under tbe control of tbe Distnct Boards 
Tbe Board would also be responsible for tbe payment to Government of whatever 
interest charges may be imposed. 

4i36 These proposals would bo equally applicable to tbe case of permanent 
irrigation works, such as tbe Kamla Canal, which it may hereafter be decided to 
undertake, if tbe proposed system of management is bkely to be more suitable 
than departmental acbninistration We make them with some diffidence, and 
without any attempt to discuss all tbe details, but we think that they are 
bkely to afford tbe most satisfactory solution of tbe problem of fanune protection 
m these districts It may be added that, if they are once successfully established, 
very useful proposals are bkely to be formulated for works to be included in tbe 
programmes of famine rebef works We do not recommend, however, that any 
cess should be levied m respect of expenditure on sucb works, u ben undertaken 
iond fide for tbe purpose of affording employment during famme 

437 The Saran distnct — There remains to consider tbe Saran distnct, 
covermg an area of 2,650 square miles, with a dense population of 2,409,609 or 
947 to tbe square mile Like other districts of Northern Bihar, Saran has a 
large oommumty of Bngbsb planters fiom whom we received much valuable 
mformation The rainfall m Saran is about 46 inches Tbe cultivators are said 
to be tbe best m ab Bihar There is practically no waste land, nor do they con- 
fine their attention entirely to nee cultivation Indigo and poppy are exten- 
sively grown, and a large area is under well-imgation Tbe distnct has never 
supported itself, and m tbe best of years there is a large importation of gram 
Tbe mbabitants migrate annually in large numbers to seek employment, and 
send or bnng home very laige sums saved fiom their earnings At fiist sight 
then, it IS not evident why tbeie should be any gieatneed foi famine protection 
m Saran Tet m 1874 there was a famme expenditure here of Bs 24 ,40,662, and 
in 1896-97, of Es. 9,26,107 Pigures so large as these claim earnest attention 

438 The Saran Canals - Saran bes mtbe doaS of tbe Gogra and Gandak 
Tbe latter nver forms its boundary for tbe whole length of tbe district Its ten- 
dency m flood IS to spfll over its right bank southwards , and, were it not for a mas- 
sive embankment on this side, Saran would be subject to devastating floods. This 
embankment was made many } ears ago and was taken over by Grovemment at tbe 
end of tbe 18tb century. While it protects Saran from floods, it deprives it of any 
advantage it might have from employmg tbe Gbindak for irrigation To meet 
this difficulty it was agreed, between 1877 and 1880, to make five sluices m tbe 
Gandak embankment, and to connect them with four existing dramage courses 
tiowmg through tbe district, so as to allow of tbe Gandak watei fiowmg freely down 
these channels from which it might be bfted on to tbe fields Tbe estunated 
cost was Es 4,63,806 , and Government agreed to advance this sum provided 
those concerned agreed to pay mterest at tbe rate of 4| per cent Tbe 
actual capital cost, direct and mdnect, has amounted to Es 7,06,660 A 
guarantee for Bs 21,760 was given and for some years was paid, tbe guarantors 
being chiefly mdigo-planters, who thus obtained an insurance against tbe loss 
of their crop from drought In 1884-86 the works were said to have irrigated as 
much as 21,000 acres, Tbe contract with tbe mdigo planters terminated m 
1890, and Government demanded a higher guarantee which tbe planters refused 
to give After that various plans were tried, but none gave any satisfaction , 
and smce January 1898 tbe slmoes have remamed closed. It is evident that tbe 
irrigation was never on a satisfactory footmg Eromtbe evidence that was 
laid before us we thmk there is a strong general desne among the agncultunsts 
of Saran to have nmgation both for hharif and o'ahi This is probably due m 
some measure to tbe large number of Enghsb landowners in tbe district Tbe 
conditions have no doubt alteied considerably owmg to tbe seiaous falhng off m 



indigo cultivation, but the members of this class still recognize, more fully thaA 
the native landoivners, the great value of an insurance against drought 

439 Before Government can come to any conclusion on the subject there 
are two pomts to be determmed — 

First — What would it cost to ensm’e to the Saran district a water 
supply of, say, 2,000 cusecs m the Uiarif send 1,000 cusecs m the 
o'abi ? 

Second . — WTiat financial arrangement could be made for recovermg at 
least some return for the outlay ? 

440 Hie supply through the sluices of the Gandak embankment does not 
proceed dnectly from that river itselE, but from a bye-channel, which, if the 
mam stream ot the river v ere to go over to the left bank, might be left high and 
dry The certamty of being able to get water when it is wanted should be put 
beyond aU doubt Elsewhere it has been generally found wasteful to fill natural 
dramage lines, and draw from them on to tbe fields It should be con- 
sidered whether it would not be better to abandon these old channels, and form a 
regular system of new distributaiies, connectmg with the slmces in the embank- 
ment, lust as the old pains in Shahabad have been displaced by the distributaries 
of the Sone Canal Before proceedmg further we tlnuk that Government should 
have before them a detailed project embracmg these and other pomts 

II;! Froposed cess, Saran Canals — The second question, how a return can 
be obtamed for the money spent, is a more diffieult one than thefirst The Saran 
district IS bnt a short way removed from Shahabad, and we have seen how there 
the cultivator takes his vater fiom the Sone Canals vear after yeai, be it wet or 
dry, and pays his water rate without difficultv We are not persuaded that the 
same might not occm m Saran , but unfortunately our evidence is to the effect 
that, perhaps once m four years, the cultivator may be glad to have water and to 
pay a rate for every acre he waters, but that m othei yeais he will not take it On 
this evidence, speculative as it is, and considermg that the imgatiOnal require- 
ments of Saran are not of the first urgency, we cannot recommendthat Government 
should embark on a larger capital outlay m that district, on the security of bemg 
recouped by water-rates alone 

442 The alternative proposed by the planters is the levy of a small cess 
over the whole district. We have already referred to this as a general proposal 
for North Bihar, but special arguments have been brought forward m 
favour of its adoption m Saran, and it has m fact been strongly supported by 
Mr Growse, the late Collector of the (hstnet The landowners of Saran already 
pay a cess under the Bengal Embankments Act for the maintenance of the nver 
embankments And it is contended that, however beneficial these embankments 
may be in protecting the districts from floods, their construction has mvolved 
a reduction in the water-supply formerly diawn from the Gandak, and also a 
fall m the spring level of weUs over the greater part of the district , and that 
the cost of the necessary remedial measures is as fair a charge on the whole 
of the district as the cost of mamtaining the embankments It is claimed that 
almost the whole district would benefit by the ivorks proposed, either directly 
from imgation, or indirectly by the nse in the spring leve land by the greater 
protection that would he aBorded against famine Stress was ^o laid on the 
economy with which such a cess would he collected , while the cost of assessing 
and collecting a water rate would form a high proportion of the amount collected, 
and be a very uupopulai tax We consider that here the proposal for 
a general cess must he regarded as inadmissible , and that the most that can 
be proposed is a cess hmited, as suggested by Mr. Hare, to the lands protected 
by any scheme that may he propos^ We may add that the Honourable 
Mr BourdiUon, Mr Slacke, and Mr. W C Maepherson, all ofideers mtimately 
acquamted with Saran, pronounced most decidedly against any proposal for placing 
a cess on the whole district , and that mdeed the two first of these questioned the 
benefit to be derived from giving any irrigation at all to so flourishing a 
’ district as Saran. We are unable to record any defimte opmion on this pomt 
until we know what the cost u ould he of supplymg the irngation. 
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4A3 It may be said tliat the failure of the arrangement desenhedin paragrapb. 
438 shows that a voluntary csss, such as we have recommended, may he expected 
to break down in practice Apart from the fact that the original agreement 
expired after ten years and that its renewal could not be enforced, there weie 
special leasons for the failure The voiks, as actually constructed, appear 
to have been of httle real benefit, and it is doubtful whether the protection 
afforded was eqmvalent to the charge made for it, except m the year 1884 Those 
wlio were most mterested had httle or no voice in the management, which was 
entirely under the Pubhc Woiks Department, although a work of this kmd 
was one for which departmental management was very unsuitable The 
guarantors complamed tiiat many of the provisions of the agreement had not 
been duly observed by Government, and that they were asked to renew on 
terms much less favourable than those of the ongmal agreement The evidence 
and papers on this subject indicate that there were faults and mistakes on both 
sides , but we do not thmlc that the arrangement was m jinnciple unsmtable, or that 
either a water lute assessed on the area irrigated in each season, ora 
compulsory cess on the whole district, would have been a more Workable or 
appiopnate arrangement. 


Section V. — CHOTA NAGPUR 

444. General conditions — This piovmce is of a totally different character 
from that of the Bengal plains Geologically it is of gneiss formation, and con- 
sists of broken hilly country, much of it at an elevation exceeding 2,00U feet 
The British portion of Ohota Nagpur consists of five districts enolosmg an area 
of 27,000 square mdes mth a population of 4,900,429 or 180 to the square mile 
The population, chiefly aboiiginal Kols, are poor cultivators, backward and 
scattered Much of the provmce is under forests, and, as m the neighbommg 
parts of Orissa, maliua and other forest produce form a very important part of 
the food of the poorer classes m ordinary times, and go far to help them when 
the rice crop fads. The Tributary Native States, which m general he to the 
^outh and west of the British districts, are still moie backward and thinly peo- ^ 
pled They cover an area of 16,027 square miles with a population of only 890,834, 
and consist of a confused mass of hills, ravmes, and plateaux A large area is 
covered with valuable sal forests, and they contain much mineral wealth stiU un- 
developed The annual rarnfaU of Ohota Nagpur generally exceeds 60 mches, and 
even m the driest year, only m one distnct has less than 36 mches ever been re- 
corded P'ailure of crops then can hardly be attributed to want of ramfall, but to its' 
not faUmg at the requned season , especially when it ceases as early as the middle 
of September, the October ramfall bemg of exceptional value The assurance 
given by artificial irrigation to the success of the nee crop is highly appreciated , 
while the Distnct Officers estimate that even m ordinary years the produce of 
irngated nee lands is 25 per cent more than that of ummgated 

445 Ohota Nagpur is not a province m which great irrigation projects could 
ever be carried out There exists everywhere a system of damnung up valleys 
by a succession of hands from 8 to 10 feet high, thus formmg small tanks or 
aharas These are not generally supphed inth masonry sluices, but the water 
soaking through them serves to irrigate nco patches on the downstream side , 
while, m the bed of the tank itself, as the water is drawn off, wheat or gram arc 
sown in the moist giound, and a good rahi crop is obtamed There are many 
thousands of these bands and aharas throughout the provmce, and wo had 
univeraal testimony that they are everywhere neglected The beds of the 
aharas arc silted up The hands are worn down and out of repair In the 
repair of these hands and the increase of their numbers lies the advance- 
ment of irrigation in Chota Nagpjr In this undulating tract, with its copious 
if iricgular rainfall, there must be numberless small streams the waters of 
vhich could be dammed and diverted into tanks, and utiiued in savmg the crop 
at critical seasons Our ciidence indicates that the consti action of smaller 
n orks of this kind has led to an increase in the a alue of produce, and to a iise 
m rents vhich has rendered the exponditmc highly remunerative , and we have 
no doubt tliat this wdl generally be the case vherc the vorks receive the personal 
attention of a capable manager. 
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416 Obstacles io cvteadtng zrrtgatton — An initial difficulty con- 
nected tlie constmetion of protective ivoiks by the State is that 

boveiumont ivill not bo able to secuie any leturn on its expenditure in the form 
of an occupiei-s’ late, such as is levied on large urigation -works but is 
qiuto unsuitable foi "woiks of the class pioposed. This is of httle importance 
in the case of lauds of -^I'hich Government is the proprietor, as it can derive, 
at any rate at the next leiusion of settlement, a return on its expendituie in 
the form of an enhancement of rents propoitioned to the benefit -which 
the lands -will receive from the -v^orks But m the case of permanently 
settled lauds Government -vnll get no retum at aU, and foi improvement 
in these lands reliance must be placed on the efiorts of either the landonners 
or the tenants, and it is on then efforts that the extension of migation 
in Chota Nagpm’ must to a veiy consideiable extent depend The chief 
obstacles aie the impecumous and impi evident charactei of tbe lando-wners, and 
the improtected conditions under n Inch the tenant holds his land To deal 
fiist nith the tenantrj^ Tbeie is as yet no tenancy la-w in Ohota Nagpui', and 
ever\ tenant is virtually a tenant-at'-ynll, his lent being liable to enhancement at 
the capiice of his landovner The intioduction of some kind of tenancy law 
appears to bo emmently desirable The Commissionei, Mi Slacke, is, however, not 
piepaicd to recommend that the piecedent of Bengal should be exactly followed ; 
and he considers that a temporary exemption from enhancement of rent on account 
of improyemouts executed by the tenants would, m the circumstances of the pro- 
viuce, be sufficient foi the piesent The pomt is not one on which -a e need offei an 
opmiou But exemption toi a period sufficiently long to make it w oi th while for 
the tenant to improve ought to be given Mr Slacke has httle hope of inducing 
the landowners to execute improvements But Mr Lyall, the Deputy Commis- 
sioner of Palamau, takes a more hopeful vie-w asiegaidshis district, and believes 
that he could advance qmte a lakh of nipees m it at present, and more hereafter 
Mr Slacke also admits there arc a few weU-to-do and prudent landowners who 
might be mduced to make improvements if they weie supplied with funds by 
mean- of talavi, and behoves that m his division ho could distribute fully four 
lakhs a year Advances should, we think, be freely made, aud on hberal terms 

417. Irrigation m Estates - One pecuhar feature of the division is that two- 
thirds of it IS undei Government, either as proprietoi m the case of Government 
Estates, oi as Managei m the case of Encumbered Estates oi of Estates under the 
Court of "Waids In all three classes of estates, much moie might apparently 
be spent than at piesent on useful works of irrigation Di the case of 
Govemment Estates the tenants have been granted a settlement, and it has been 
thought imdesirable to enhance rents pnor torts expuy Apparently there is no 
legal obstacle to such enhancement m consideration of increased value imparted 
to the holdmg by an improvement executed otherwise than by the tenant, and 
the propriety of such enhancement has been affirmed m aU Indian tenancy laws 
-with winch we are acquamted Moieover, accordmg to Mi. LyaB, the tenants 
would be perfectly -willmg to pay the enhanced lent for the sake of ungation 
In these circumstances theie would seem to be no impiopnety m the le-vy of 
an enhanced rent on so much of a tenant’s holdmg as is found to have received - 
benefit from an irrigation work made or improved by Go-iemment on any of 
its estates Care would of course be taken not to levy the enhanced rent until 
the beneficial character of the impiovement had been demonstrated beyond 
doubt And caieful distmction woidd have to be made between real improve- 
ments and those lepaus which aae leqmied m order to maintam the efficiency 
of existing works Scrupulous care ought, m our opinion, to be taken to see 
tliat Govemment does not on its o-wn estates mcm, even partially, the reproach 
of neglectmg those repairs of ungation works for which landlords are hable 
accoidmg to the custom of the country In the case of Waids and Encum- 
bered Estates, Govemment is m a position to enhance rents on the tenants 
-with the same freedom as private lando-wners, and m the former, as on its 
o-wn estates, Govemment should execute -without hesitation or delay such 
improvements as a solvent and prudent landlord would be willing to imdertake 
On Encumbered Estates the assets aie, accordmg to our evidence, at present 
admimstered -with the ^ole ob3ect of clearmg off the habihties -withm 
the shortest, possible, period,, and any _scheme which does not provide for 
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clearing them Tvitlim fifteen years is generally rejected by superior authority 
Accordingj however, to the provisions of the Encumber^ Estates Law 
regarding appropnakon of the assets, full equality, if not actual priority, is 
given to the execution of improvements over the clearing of the habilities , 
and this piovision would seem to justify a hberal expendituie by Grovemment 
on the execution of improvements out of the revenues of Encumbered Estates 
while they are under management If these prmciples are accepted, it is 
clear that there is a considerable field for the impiovement of irrigation in 
Chota Nagpur by Govemtuent mits capacities of landlord and manager And if 
our views of the duties of Government are accepted, we think that a compre 
bensivo mvestigation should be made, under competent professional advice, 
mto the requirements of the three classes of estates which we have specified , and 
that funds should be hberally allotted for such works and improvements as may 
be approved. 

448 Projects in Palamau — Among minor irrigation works our attention 
has been drawn to five small projects for utihzmg the waters of certam streams 
in Palamau — the driest and probably the poorest district m the province 
Two of these projects consist of building a weir across the rivers Nadaura and 
Pin, tnbutaries of the Amnat, itseK a tributary of the Koil, and of constructmg 
distnbutary channels The third is for a weir across the Suddaban, a tributary of 
the Koil, with a distributary channel TTie other two projects are for the con- 
struction of two small reservoirs at Pakraha and Ehawaddi Particulars are 
given below, but it must be observed that the information regardmg the dis- 
charge of the nvers is very meagre and uncertam — 


Name of project. 

Catchment 

basin 

/ 

DiBobarge available 

Area to be 
watered 

Totnl 

estimated 

cost 



j 

Acres 

Bs. 

Nadnnra 

8 square miles 

100 onsecB in September, 

2,700 

77,400 


dry in November 

Pin • . 

20 „ „ 

240 cusecs m khanf 

12,000 

1,77,000 

Saddnbau . 

22 ,, „ 

200 cusecs in December 

12,600 

1,58,000 

Pakraha . 

600 acres 

13i million cubic feet 

1,000 

39,000 



to be stored. 


Dbawadih 

12r5 „ 

9 5 ditto 

1 

108 

- 


It cannot be pretended that much reliance can be placed on these 
figures, especially on ^e discharge of the nvers The reservoir schemes hardly 
need further consideration , and all five have such small catchment basins that a 
failure of ram in the field to be watered must imply a hke failure m the gather- 
ing ground It is, however, desirable to see what can be done by diverting flood 
water by means of cheap weirs, into a succession of a haras where it can be stored 
up for future use We agree then with Messrs Slaoke and Lyall m recom- 
mending that a trial should be made of one of the three weir projects. 

449 Of the 2,700 acres to be protected by the Nadaura pioject only 1,000 
acres are Government land , and it has been proposed that the works should be 
restricted to what is necessary for the irrigation of this land, m which case the 
cost IS estimated at Es. 37,000 The larger scheme is of course to be preferred 
if the landowners wiU contnbute a fair share of the cost, faihng which the smaller 
scheme must be considered on its merits with the Pm and Suddaban projects. 
We should add that the Pubhc Works Officers are less sanguine of the success 
of these schemes than the Civil Officers, and think that they will often fail 
to protect the crops at a critical penod This apprehension appears to be 
based rather on the results of experience on the Sone Canal, and other works 
m Bihar, ton-n on actual practice m Chota Nagpur, m which there are no 
departmental irrigation works The real question is whether the works will 
increase the security and the profits of cultivation to such an extent as 
'to justify an enhancement of the rents On this pomt we attach weight 
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to the opinion of the Cinl officers, and recommend the construction of one work 
tentntiTely, or as an experiment which at the -worst is not hkely to prove very- 
costly. 

450 Korarlar and Karo projects — T-wo other irrigation projects ivere 
brought to our notice m Chota Xagpur, the Koraxhar and the Karo 'Ihe former 
scheme is to uTigatc a gross area of between 40 and 50 square miles on the left 
hank of the Korarbar, a tributary of the Sone from the statistics given it is 
clear that this proiectis only practicable if combined -with water storage, and we 
have no information before us as to whether this is possible The information 
about the Karo is a httle fuller It is proposed to build a wen across the 
nver, about 30 miles south-west of Banchi (a tract which suffered severely 
from famine both m 1897 and 1900), and from its right end to construct a can^ 
commanding a gross area of over 200 square mdes from discharges taken 
it seems probable that 200 cusecs could be rehed on m the month of October. 
We recommend that this pro 3 ect be carefully worked out 

451 Need for evpeit assistance — It is evident that the imgational 
resources of Chota Nagpur have not yet been thoroughly explored As already 
stated, this is not a pro-nnee for large works We would recommend that for 
five vears an mtelhgent Engmeer should be attached to the Commissioner His 
duty would be to put himself m commumcation -with ah. the distnot officers and 
others acquamted -with the country, and to subimt from time to time projects for 
impro-nng the irrigation A budget provision, not exceeding one lakh per annum, 
might be reserved for the execution of these works, which, if they failed to afford 
full protection against famme, would at least place the inhabitants m a much 
better position to combat it 

452 JBche/’fcorAs — Ihe silt clearance of o/mrys and the repair of hands 
afford an excellent form of famme rehef labour It may be objected that this 
IS expendmg pubhc money on the improvement of private property Were it 
a question of repairmg a few large reservoirs situated far apart this ai^mnent 
would have force But where nearly every village has its aharas, it is not only 
their owners that derive benefit from them, for it is the mterest of all that they 
should be m good order If a contribution can be ob tamed from the o-wner it 
should be taken, but the work should not bo aUownd to pensh owing to his 
indifference or irapecuniosity 

453 Contrast between Chota Kagpjir and Sonfhal Farganas — In contrast 
to the unsatisfactory state of affairs m Chota Nagpur it is a pleasure to call 
attention to the good work gomg on m the neighbourmg distnot of Sonthal 
Parganas, regardi^ which we have received a most mterestmg note from 
Ml H Maepherson, the Settlement Ofideer The progress is due to the 
energy and power of co-operation of the rayats, and to the judicious 
course of legislation Here, as m the neighbourmg distncts of Chota Nagpur, 
the landowner does nothing to assist his rayats m improving their lands But 
here, at least, he is powerless to mterfere The result of an agrarian agitation in 
1873, against the uncontrolled enhancement of rents hy the propnetors, was the 
enactment of a law under which the rentals of the whole district were settled 
by Government ofideers for 15 years At the end of this period they were made 
subject to alteration, only by the order of the Settlement Officer, and they have 
practically remained imchanged for 25 years, dunng which the area of culti- 
•vation has risen from 208,178 to 33*2,832 acres To quote the words of 
Mr ^lacpherson — 

The land g-stem of the Sonthal Pargana« is one whioh lends itself with peculiar advan- 
tage to co-operatiou amongst the cultivators of the soD Tue unit is the village. At the 
head of almost every village there is a headman The headman is the representative of the 
village through whom the villagers as a body deal with the proprietor The proprietor is 
merely the rent receiver, and has no part in the management or mtemal economy of the 
village 

His interference, if he is at all disposed to interfere, which few landlords in the Sonthal 
Parganas are, is liable to be checked at every turn by appeal to the local officer, who, besides 
being the Court of Cnil and Crinunal Jnstiee to the people, is their active and sympathetio 



stLfegiiard awainst bvery £cvm of oppression that mny bo pmctiEed by bcadmnn or propnelor. 
The headman is appointed by, and is linhlo to bo dismissed b^, tho Distnot OfTicer Hmce ifc 
la that m the Sontbal Parganas tbe villapo communes, nith its headman and elders' flonriEhcd 
with a very strong and vigorous hfo The faculty of association and co opemtion has 1 cen 
fostered i>nd developo<il to a dcgieo that is impossible m the ordinary distnct. It is tins 
facility of co-oporation, to which, 1 think, is obielly due the scry extraordinary iitihzaticn that 
hns cccnried of tho natural irngational advantagea of tho district Works that have been 
beyond the means and enterpiise of the individual cultivator have been sncccsffully earned 
through by the united efforts of the community, each member of winch has fliarcd in the 
general resultant good, and co operation has told not only on tho work of constniclun 
but also on the work of maintenance and repair By a special provision of the village 
record*of-ngbts and duties, ubicb was framed 26 years ago and hm now born renewed, 
it IS the duty of the headman and rayats of a village to maintain and repair all the 
villiigo lands, tanks, and other works of irngatioii Wliilo spo iking of the rccord-of- 
ngbt«, I may note another of its special provisions, namely, that uitbont rtfennee to the 
propnetor any layat may construct embankments and like vorks for purposes of roclarration 
and irrigation, provided bo does net tboioby ernso in]iir} or loss to others This claiiso rcmoies 
the proprietor from intcrfcronco uith the work of iiiipro\cmcrt, and leaves the individual 
rayats and the community free to think out and oxcoute their own ulcas of improv enicnt 

4 64; Tho Sontlial IS nu active migator. As he icclaims land from tlic 
itmgle lio teiraces tlie slopcs, tluov s embankments across the depressions, and dams 
tbe streams, thcioby diTcihng tbc natci on to Ins fields But .Mr. Maepberson 
seems to tlunk that there is icasonablo hope of constiiicfmg largci irrigation 
xvorks than these m this dish’ict, and he advises tliat a qnalilied Engineci 
he sent for a year to make a careful study oC the ground, decide on the sites for 
uTigation works, and prepare loiigli csiimates of their cost ’When an officer 
can he spared this would no doubt he a useful measure 3 he Southal Pargauas are 
not m need of much famine protection Jn 180C-97 there ueic on an average 
1,790 people a day on relief works The mean annual rainfall for Ihc last 10 years 
has been 62 7 mehes , the maximum m 1893 was 71 27mchcs, the minimum 
in 1896 was 38 96 inches. 


Section VI -GENERAL 

465. Schemes in Nacha (hsinef — In tho prenous flic sections we have 
described those paits of Bengal uhicli n o nsited, and u here there were cither 
existing works of State inigation, or proposals had been made or cause had been 
shown for the execution of such u orks Vfc have had evidenoc, however, that in 
other parts of Bengal there have been occasionally seasons of great scarcity and 
distress Perhaps this is most marked in a portion of the distiict of Nadia with 
an aiea of 1,182 square miles and a population of 630,568 Heie, in the 
famine of 1896-97, there were 28,000 people on rehef uorks, and 83,000 receivmg 
^atmtous rehef Regarding this distress ]\Ir, Pmucane, tho Commissioner of the 
Division, testifies from lus own personal knowledge “ that the distress m paits of 
Nadia, and the failure of the crops there, was far greater than in Saran, and that 
the people there weie quite as impoverished ” He called our attention to two 
irrigation schemes proposed hy Rai Bahadur Dwarkanath Sircar, who was for 
many years Engineei of this distiict The first of these schemes is toimvate the 
doab lymg between the Bhaguathi and the '1 elungi, by means of a canal about 
80 miles long taken from the Ganges This, it is estimated, would cost about 10 
lakhs It would require masonry head-works, and the people would, it is said, he 
w nllm g to pay 6 annas per acre wateied, per annum No infonnation, however, 
is given as to the size of the proposed canal, or the area to he uTigated The Bai 
Bahadur’s other scheme is for the canahzation of the river Bhairuh We would 
suggest that these pro 3 ects should he worked out sufficiently to enable Govern- 
ment to decide on their feasibihty They might prove a valuable form of 
famme rehef works on the other hand, it is right to add that Mr 0 S Simth, 
Executive Engineer of the Nadia Rivers Division, pronounces against the 
praoticahihty of ap.y irrigation works m this district 

i ^ 

466 P? tmte wot Jes tn Ilonghyr — Our attention was called by Wr Williams, 
Commissioner of Bhagalpur, to, an excellent private imgation scheme m the 
Monghyr distnct known as the Gorakhpur Imgation Work, which- ■w’as executed 
m 1876-76 by Colonel IRIoney, then Manager of the Darbhanga Estate, and which 
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has been of great benefit to a number of Tillages We have no information as 
to the details of the ■work, beyond the fact that the water is stored m a large 
reservou’ 

457. Well-irngahon — O-wmg to the absence of statistics it has been impos- 
sible to procure any precise information as to the extent of well-irrigation m 
Bengal But, from a statement which has been furmshed to us by the Director 
of I^d Recoids, giving an estimate of the probable extent of weU-imgation m 
the various districts of the Province, we find that, out of a total area of 
662,000 acres irrigated annually from weUs, 638,000 acres he in the seven 
districts of Bihar, and that the three districts of Monghyr, Bhagalpur, and 
Palamau, account for practically the whole of the balance of 124,000 acres 
Even m Bihar the area under well-imgation amounts to under 0 5 per cent of 
the whole cultivated aiea, against 21 per cent in theadjoimng districts of BaUia, 
Ghazipur, and Gorakhpur, of the TJmted Provinces In fact, roughly speakmg, 
at the Gandak nver weU-imgation stops The reason is perhaps not far to seek 
Out of the thirty-eight districts of Bengal only eight have a rainfall of less than 
fafty mches in the year, and of these six are m Bihar There is not a single 
district m which the average monthly rainfall does not amount to half an mch or 
more for eight months of the year , and only four m which it does not do so for 
mno months out of the twelve With this abundant and evenly distributed 
rainfall, there is generally left, m the flat alluvial soils, ample moikaire for the 
gro'wth not only of nee, which is the pnncipal staple crop, but also of large areas 
of second crops, pnncipaUy pulses Moreover, when the ram is not sufficient for 
the maturmg of the rice crop, wells do not provide sufficient water to save it over 
any large area On the other hand, the aharas and pains, where constructed, 
seem to be fairly effective for this purpose, even m the worst years The 
Bengal cultivator accordingly prefers these means of irrigation to wells which, 
generally speaking, aie only used for garden produce, sugar-cane, poppy, and simi- 
lar valuable crops Wells are, however, used for the raismg of rabi cereals m a 
few locahties, particularly in theSasseram Sub -division of Shahabad, and portions 
of the Saran district 

458 The usual method of raismg water is by means of the weighted lever 
worked by manual labour Cattle do not seem to be employed anywhere except 
m the Sonthal Parganas, where Mr Macpheison tells us that a few wells are 
worked bv them As a consequence the areas irrigated by each well are generally 
very small. Five acres seem to he a large aiea to be irrigated from a permanent 
well, and temporary weUs sometimes water as httle as a twentieth of an acre 
Mr Hare told us of wells m the Saran district which supphed considerably larger 
areas But these we gather are the exception In the market gardemng traefa 
around the large toivns, such as Patna, numerous lever wells are dotted about, and 
in combination imgate considerable plots of potatoes and other vegetable and 
garden produce Pnthe hilly tracts, such as the south of the Gaya district, Ohota 
Nagpur, and the Sonthal Parganas, wells have to be sunk mto the rock But 
nowhere do they seem to be expensive, oi the water to he very deep In many 
parts it hes so dose to the surface that temporary weUs can be dug for very 
small sums Attempts were made m North Bihar, durmg the famme of 1896-97, 
to mduce the people to dig these weUs, but "with poor success In many 
places apparently the sod is so loose and sandy that weds wiU not stand without a 
hmng of some sort For the supply of weUs, reliance seems to be generally 
placed upon percolation from the upper porous strata, and no general attempt 
seems to be made, as m the IJmted Provinces, to reach the porous subsoil underly- 
mg the clay beds, which are no doubt to be found at varying depths beneath the 
superficial strata of sandy soiL That copious supphes could be ohtamed m this 
way' is sho-wn by the success attamed with tube wdls made by the railway 
company when seeking for a supply m the vicmity of Patna Eail-way Station 

459 It IS not easy to say what scope exists for the extension of weU-irngation 
in Bengal Probably httle can be done outside Bihar But, here at least, we 
have it on the authority of Messrs BourdiHon, Hare, Maepherson, and other 
witnesses, that there are many places in which the sod, water-Ievd, and other 
conditions are smtable for profitable wed-cultivatioii, and to which it has not 
been extended. The operations of the Opi-um Department, and m particular those 

Za 
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of ^^r. Tytler to -n-hicli aHnsion tviLL be found m ■paragraph 463 infra, show 
that something might be done by the 3 udicious advance of money to small 
landowners and substantial tenants for the construction of permanent 
wells "We think that systematic inquiry should be made throughout Bihar, and 
especially m the western and central portions, with the obiect of determining 
the places best smted to irrigation from permanent wells , the possibihty 
of reaching for that purpose the subsoil sprmg supphes, by penetration of the 
clay beds , and the f easibihty of extendmg further the practice of nmgation 
from temporary wells, which has proved m famine years so valuable a resource 
m the ea^m districts of the Umted Provinces It would be worth while to 
depute an mtelhgent ofdcer of the Agncultural Department to those districts to 
acquamt himseK with the practices there, and to ascertain whether the obstacles 
to their extension mto Bihar are surmountable or not. Experiments based on 
the information thus obtained might be tned on estates under Grovemment 
management, where cultivators from the well tracts of Saran or the Dmted Pro- 
vinces might be given leases of lands, and talcavi for the construction of weHs It 
is impossible, on the vague and imperfect information now available, to say what 
the result of these measures would be But if it were found possible to teach the 
Bihar rayats to cultivate rain with profit by means of permanent weUs, and by 
means of temporary weUs to save or sow a rahi crop in a bad year, a valuable 
resource would have been found for many of them m times of drought 

460 Takam — A matter which has hardly been brought to the test of expe- 
rience in Bengal, is the extent to which the execution of private improvements can 
be stimulated by advances of takam The total sums advanced during the last 
ten years amount to only 10^ lakhs, or about one lakh per annum. Of this total 
sum Rs 6,65,01)0 were allotted for works of imgation, mostly tanks and aharas , 
and of this Bs 3,32,000 were distributed during the fammeyear of 1896-97, aud 
only 3,33,000, or less than 40,000 per annum, during the remaining years 
The single distnct of Gaya accounts for Rs 2,83,000, of which Rs 1,04,000 were 
advanced m the famine year These sums are extraordinarily small for such 
a large and populous provmce as Bengal The reasons stated are those usually 
given, such as the unpopularity and cumbrousness of the system, the absence o*f 
demand, and the like We were also told that appreciable discouragement had 
resulted from refusal by the Impenal Government of allotments apphed for by 
the Local Government But we fear that a more potent cause than any of these 
is the usually famt interest taken in the matter, except on the occurrence of 
exceptional calamities, when large sums are advanced under the Agncultunsts’ 
Loans Acts We have it on the evidence of most competent officers, including 
OUT local colleague, Mr Allen, that much larger sums might be advanced for 
the construction, repair, and improvement, of wells, aharas, andpafwa, and we 
recommend the general adoption of a more vigorous pohcy Eor remedy of 
defects m the sj^m we have not many suggestions to make, beyond those put 
forward m the general chapter on the subject But we think that powers of 
grantmg faTcam should be conferred as a matter of course on all officers in charge 
of suh-divisions of districts, and on selected officers subordinate to them. The 
aid of the more intelligent European planters and landowners might perhaps 
be enhsted in the distribution of advances Officers should take money nith. 
them on tour, make mquines and distribute the money on the spot Where there 
was reason to beheve that large sums could be distributed with advantage, and 
that the work would be too much for the ofiBcer m charge of the sub-hvision, 
special officers should be entrusted with the duty Some use might perhaps be 
made of the officers of the Opium Department, who have considerable experience 
in the busmess of distnbutmg advances and selecting proper recipients 

461. The bulk of advances for the wehs and smaller works will be made to 
the smaller landowners and substantial occupancy tenants In the case of the' 
former the question of security offers no difficulty The latter also are protected 
in perpetuity agamst enhancement of rent in respect of improvements executed 
by them. But as, in general, they do not enjoy the power of transferring 
their land without the consent of the landlord, it cannot as a rule be taken as 
security for the advance There will probably be the same reluctance m 
Ben«ml as we have found in the Dnited Provinces, to making the tenant’s interest 



in lushoklinglmnsfcrablo for pul'poscs of rccoveiy oC Wo know of no 

cucnin‘;iance'^ •ipccial to kcngjil to render inapplicable to it tbe recommendation 
wbicb wo bai o made on tbo subject (I, ISl) — that tbe precedent set by tbe Central 
Pro\ luccs m tins matter should be followed 

AC)1 VlVarjc (aiils — Tin ougbout Hcngal and the eastern distriots of tbe 
United Province';, Milage tanks aic formed not, as elsewborc in India, by dam- 
ming up vallcAS and bolding up water Imt by evcavation out of tbe soil, tbe 
ram 110101110111 tbencigbbouimg giound surface being turned mto them These 
tanks aic no doubt of great, value for i\-atering cattle and other domestic purposes , 
but they arc al'o used for inigation and 111 tlic climate of Pcngal they may be 
counted on to till tiio or three times m tbe ica.r The aica they command must 
be very biiiitcd, and m di ought tbc.i arc the lirst to fail Nevertheless tanks 
aic popular In the course of learb they get silted up, and, evcojit to supply 
relief labour, it is far too costl.i an undertaking to clear them out But silt 
cleaiauce of siicb tanks is cxtellcnt foi purposes of oiganization in tbe employ- 
ment of relief labour. 

IG3 ,l/» cncoitraqaiiciif oftocUs — ^T\^ebavc icceivcd a very in- 

teresting note from ^fr A Tj-tlcr, CIE, who for tlurtj" ycai-s was m tbe 
Opium Depart incnt m North Bibar. lie (bndcs mrigation watei into three 
classes acconbng to its iiicnt — 

Jsf — J7nl and tank ivatcr. 

2nd — Well water 

2rd . — Canal vatcr 

lie places j/nl Avntcr first, on accoimt of the decaying vegetation winch it 
contains and winch fonns a good manure Tank water bo thinks good “ because 
it receiver surface drauiagc ” ell ■water betlunks good “because it contains 
in solution fcrtili/mg saline substances ” and also “ because it is, when used 
as is usual during the cold weather, warmer than tbe atmosphere ” 
Canal water is placed last because it contains no feitibzmg properties, 
and is colder than the atmosphere, also because the native cultivator obtains 
it without personal laboui, and tbcrcfoic poms it lecklcssly over bis ciops 
to tbcir detriment ^fr Tj tier considers canal irrigation m Saran not only 
superiluous but harmful IIo flunks it is only wanted for rice iiiigation about 
once in live jears, and bo remarks “ if used for cereals it is appaiently smted 
for tbo first \car, though each succeeding ycai tbo ciops become worse, tbe 
Mcld lighter, the ‘oil deteriorating ” He adds that in’igation raised tbe natmully 
lugb spring level to ncai the surface of tbo ground, wlucb brought on a most 
fatal fever which disappeared when the inigation ceased Tbe mortality of tbe 
cattle also, be says, was c\ocssive IMr Tytlcr iccommcnds, then, tbe multipbca- 
t ion of tanks and n ells, the latter m the bigbci lands at tbe rate of a good well 
for every 10 or 15 acres His personal mtiuenco m North Bibai -was very excep- 
tional, and be succeeded in persuadmg the cultivators to take advances collec- 
tively for masonry wells, that is, “ tbe number of men who would use tbe well or 
bo benefited by it agreed to repay tbe loan proportionally accordmg to tbe area 
of their poppy bolds By prooeedmg m tb^ -way, m 25 years Mr l^tler 
increased the number of masonry webs m bis district by 3,705, besides repaumg 
815 old 1,10115 Tbe amoimt advanced was Ks 1,86,695, and, be mites, although 
“ this large sum of money has been advanced to poor cultivators, m nearly every 
case so poor that no smgle man could afford to smgly take tbe money, but 
roqumed to have numerous partners m tbe undeiiaking, yet tbeie never b^ been 
a single rupee repaid m arrears, nor have I ever bad occasion to distram secunty ” 
IMr Tytler attnbutes this success simply to gettmg tbe culti-vators to act collec- 
tively , and we think the success u ortby of lecoid and capable of mutation The 
sum advanced by bun never exceeded Bs 60 for a well, tbe cost of wlucb -was 
from Es 100 to Es 150, and tbe webs that were made proved of great benefit rc 
tbe cultivators foi tbe giowtb not of tbe poppy only, but also of other valuarl' 
crops 

464; Famine 1 eltef works — Tbo Bengal Government have favoured T'- 
statistics concermng tbo tbuty-seven districts or parts of districts wbicr. 
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(Jonsidei liable to fauune They embrace an area of 83,469 sq^uare miles wiih a 
popnlation of 33,667,821, or about 400 per sqhare ipile In twenty-five of these 
distaots the average rainfall of the year exceeds 50 mches, so tha/t m these there 
IS no very urgent need for providing relief works Provision has been made, 
however, m each district for the employment for three months of, on an average, 
9’3 per cent of the population of the area affected. The works on the 
progiamme are — 

(а) Railway embankments 

(б) District and village roads 

(c) Tanks for negation and drmlang purposes and irrigation channels 

(c?) Embankments against floods 

Railway embankments could only be helpful to the people m the immediate 
vicmity of any line proposed, and quite possibly there might be no distress just 
m that area Usually the preference is for roads over irrigation works, perhaps, 
as the Commissioner of Patna remarked, because “ the Collector knows roads 
and not canals.” We think this preference often unfortunate, leadmgto makmg 
roads where they are not wanted, and where District funds cannot afford to 
maintam them The tanks for irrigation and drmkmg purposes are merely 
village tanks, but some of them are of great size, and many were constructed m 
the famine of 1897 They are of use for watering cattle, and sometimes small 
plots of land are irrigated on their margins, but they cannot be regarded as 
irrigation works. We earnestly recommend then that, where irrigation is 
practised at all, the opportumty of a demand for famine labour should not be lost , 
but that pmns, aharas, the embankment and terracing of fields, and every other 
sort of litigation or drainage work, should be put thoroughly in repair Expert 
knowledge is hardly required for ilie silt clearance of a tank or an irrigation 
channel, oi for the biulding of a village 6and Newwoiksof course lequire 
more technical knowledge , but no form of fanune labour is better, when expert 
supervision is possible, than the excavation of a new canal hke the Tnbem 
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Local condtltons , me and value of irrigation 

JU5. In considenng the \nlue of inigation in the United Provinces it tviU 
he convenient to regnid them ns divided into four nearly parallel strips, as fol- 
lows — 

(1) Thcsuh-montanc tt act or zone ; a narrow strip, dO to 50 miles in 

breadth, extending under the Himalayas, along the whole length 
of the ProMiices 

(2) The cc ifral tract , lying hetween the suh-montane tract and the 

Ganges. 

(3) T/ic Ganges- Jumna Donh , extending from the foot of the Siwaliks 

to the Junction of the Ganges and Jumna rivers at Allahabad 
(J) Ihe southern tract , Ijmg south of the Jumna lavci 

Ihch of these tracts has ‘:pccial characteristics, and requires separate considera- 
tion 


ICO The suh-mauinne tinrf — All the districts in the immediate vicmity of 
the hill*: from Delini Dun on the nest to Gorakhpur on the east, he wholly or 
parti} vithin the suh-montane tract, but in most of them the conditions in their 
‘^oiithcni portion': approacli tlio«c of the second tract Prom its situation this 
rone ha': naturally an abundant mnfall, and its surface is intersected by innu' 
mcnble ‘:trcnin‘: A gnxvt part of it is devoted to forests and grazing lands 
'Jlio population ic in nio':t place> sparse, and agriculture is m a very backward 
condition, the progres'- of the tract bouig much impeded by its malarial climate 
Tlie average annual ninf all 1 ancs from under 50 mches along the southern 
border, to upwards of 70 mehes at the foot of the hills The winter rainfall 
gradually decreases from 7 inches on the west to about 2 mchet in the eastern 
districts* It ICC and wheat are the pnncipal crops The former is freely irngatei 
from ctreams and canals, hut the water bemg near tlie surface the moisture 
of the soil is sufficient for wheat and other rail crops, except m the peculiar 
Lhahar tract in the Naim Tal district, where, at the foot of the steeper slopes 
of the lulls, there is a broad talus of boulders and gravel through which the 
subsoil natcr flows at a great depth 

107 The cluef value of imgation in this sub-montane tract is the benefit 
which it affords to the rice crop TTithout it the better quahties of rice cannot be 
grown , and even the coarser kinds are improved by it m almost all years Serious 
deficiency of the rainfall is a rare occurrence, but the northern portions of 
Gorakhimr and Basti suffered severely from this cause m 1873 , and both those 
distncts, with jBijnorand Bareilly, are said to have lost all their nee crops in the 
drought of 1877. The ai erage area sown, m the districts lying wholly or partly 
within this tract, is about 10 milhon acres, of which rather less than one-fifth is 
irrigated m a dry year One-half of the irrigated area is due to wells, the 
remaining half being divided fauly equally between Government canals, tanks, 
and ‘ other sources ’ 

IGS The central (rad —The zone between the sub-montane tract and the 
river Ganges is the largest of the four tracts mto which we divide the Provin- 
ces, and it comprises more than a third of the total cropped area It is composed 
of Eohilkhand, Oudh, and the Gorakhpur Division excepting the relatively small 
portions of their areas which he in the suh-montane tract, and of the Benares 
Division except the portion south of the Ganges ITithin this tract the average 
annual lamfall vanes from about 35 inches along the course of the Ganges river, 
to nearly 50 inches along tue southern border of the snh-montane tract. The 
average winter rainfall (December to Apnlj is approximately 2 inch^ over the 
whol^ tract, varying from 2^ inches in the western to inches in the southern 
and eastern districts" Dike &e sub -montane tract this large area is liable to suffer 
only occasionally from deficiency of the monsoon rainfall, but the scanty winter 
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rainfall is generally insufficient to ensure a full outturn of the Tobi crop witkout 
aid from irrigation. Since the end of the eighteenth century there has been no 
widespread famine afEecting severely the whole tract, hut the ivestorn districts of 
Hardoi, Moradahad, and Budaun, with the southern portions of the adjoining 
sub-montane districts, suffered severely in 1837, 1860, 1869, and (excepting 
Moradahad) again in 1877, when Lucknow, Eae Bareh, Bara Banki, and Azam- 
garh also suffered severely In 1896-97 there was famme in Hardoi, severe 
distress m Sitapur, Lucknow, Bara Banki, TJnao, Eae J3areh, Jaunpur, and 
Azamgarh, with slight distress m every other district except Ghazipur and Ballia. 

469 Irrigation is extensively practised from wells, and jlixU, or natural 
depressions, which occupy considerable areas m almost every district , nee, wheat 
and barley, sugar-cane, poppy and mdigo, aU of which are more or less dependent 
upon irngation, occupy about 54 per cent of the total cropped area , and of an 
average area of 14 million acres annually imder crop in a year favourable for 
irrigation, 3 miUion are irrigated from wells, nulhon from tanks or natural 
depressions, and over i million from other sources , making a total irrigated area 
of over 4^ milhon acres, or more than one-third of the sown area. The area 
imgated from tanks falls to about half a million acres in a year of severe 
drought, and of that area a large proportion is insufficiently watered 'J'hore are 
no Glovemment works within this tract, with the conditions of a largo portion of 
which we s h all have to deal more m detail, when considering the question of 
introduemg canal imgation from the Sardah nver 


470. The Oanges-Jumna Dodb —This tract compiises 13 distncts, few of 
which are not now fully protected against famme by means of imgation works 
As will he evident from a glance at the map of the canal systems of the Hmted 
Provinces which accompames this report, almost the uholo Loah is intersected 
hy the numerous distributary channels of the Upper and Lower Ganges, and 
Eastern Jumna Canals , and in addition there are in most districts good facihtics 
foi well irrigation, more especially for haoheha or temporary -wells, for the con- 
struction of which the subsoil is, m many parts of the Doah, pecuharly favour- 
able The aveia^e annual lainfaU is about 30 mches, and the average -wmter 
rainfall about 4|- mches m the north-west at Saharanpur, decreasmg to 2 mches 
at Ahgarh, and to If mches east of that station Out of an average area of about 
Hi million acres which are annually sown, over 6 milhon acres, or nearly 45 per 
cent., are imgated m a dry year , and of this roughly one-half is from Govern- 
ment canals, nearly one-h^ from weUs, and a small balance from tanks and other 
sources Before the introduction of canal imgation, the distncts composmg this 
tract were among the most insecure m Northern India , and the construction of 
the Ganges Canal was largely due to the impressions produced by the suffermgs 
of the famme of 1837, one of the most temble m Indian history Again m 
1860-61 famme was severely felt m the upper portion of "the Doab Smee then 
the country has been protected by irrigatioa, and although the droughts of 1868 
and 1877 were severely felt, there has been no actual famme 

471 The southern tract — The fourth, or southern tract differs entirely, in 
its geological formation and agricultural conditions, from the three tracts which 
he on the northern slope of the GaUgetic vaUey Those tracts are aUu-vial for- 
mations consisting of layers of loam and sand of varying thicknesses, extending to 
an unknown depth This hes for the most part on the rock formations of Cen- 
tral India, and even where its soils aie alluvial they are generally of a different 
character from those on_the north of the Jumna It is naturally dinded mto 
two sections, the western section compnsmg the Bundelkhand distncts of Jhansi, 
Hamirpur, Banda, and Jalaun , and the eakem section, those portions of Mirza- 
pur, Benares, and Ghazipur, which lie south of the Ganges nver 

472 Of aU portions of the Pro-vmces, Bundelkhand is most affected by the 
vicissitudes of the rainfall The annual average is from 30 to 40 mches, but it 
ranges between the extremes of one-third and twice the normal, and, owing 
chiefly to the prevalence of black cotton soils, either excess or deflciency may 
lead to scarci^ or famme The distncts of Bundelkhand suffered severelv m 
the fammes of 1837, 1869, and 1896-97, and, though with less seventy, in 1873 
and 1877. Their present condition is thus desenbed by the Hon’ble Mr Hooper 
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in liis speech at a meeting of the Legislative Council of the United Provinces 
(inth Januaiy 1003) . — 

Tlio crop>> puffer m j cars of heavy or nnscasonnblc rainfall ns well as in drought, and 
ngneulinre IS Inhlo to a ppccial form of injnry m the spread of a grass that periodically 
o\Tmins the nchc=t soils and rondcis them for tho lime uncultivahlc The effects of great cala- 
niilies such a® famine, are far more sonons and lasting than in more stable tracts^ and recovery 
IP more slow nundolkband is now beginning to recover from one of tbesc disasters, tbo famine 
of lSl’0-97 In tlint j ear tbe cultivated arois were nearlj a million acres below tho maxi- 
mum reached in 1SS2-83, wlnob is a a amt ion of nearl) onc-third (1882-b3, 3,327,84-2 acres, 
2,209,4 1 1- acres) j and this is an example, though perhaps an extreme example, of the 
great fliietuations to which (ho cult nation is subject In some of tho 3 cars that followed, the 
season® were not propitious and it i® only recently that improiomont has begun The agricul- 
tural loss during a sene® of had years ha.® been enormous, and it fell upon a people already deepl) 
ina olved. 

d73 Tlie expenditure incurred by Govemment, including remissions of land 
rcaenuc and of ada-nuccs, during the famine of 1S90-97 in the four distncts of 
Buudelklmnd amounted to ovei a ororc of nipecs Onc-haK of this sum xvas spent 
in the single district of Bnndn, of vhioh at one time over 42 per cent, of the 
people ivcrc receiving relief 

47 J Tlie most productive soil in Bundclkhand is the variety of black cotton 
soil, which is locallj knoani as mar In ibis, juar and vrheat are extensively 
gromi, but the soil is so rctcnlii c of moisture, and the crops grown on it are so 
h.vhle to be inpircd h\ an} excess of moistme, that artificial watermg is applied 
to it Old} wlicn the rams fail, 01 as a pichminary to rahi sowings when the ram- 
fall IS scnoitsly deficient in the later months of the monsoon Another black 
sod, known as Inhar, close!} resembles mat, but it is of a stiller consistency and 
in the rah% it isntihrcd more for the growth of gram and mixed crops than for 
wlicat alone “Water is applied to it somewhat more freely than to war, but in 
all onhnar} years the rainfall of the monsoon proindcs it with snflicient moisture 
c^on for thc Vati crops A }elIowishicd loam called partca, which is found 
oxicnsiiel} in many parts is less suited than the black sod to dry omp culti- 
vation, but with Uic aid of irrigation it produces excellent ciops of wheat and 
barley There is no question as to the benefits of irrigation in this and similar 
sods * Tlie crops growni in them boncIH by imgation even m ordmary years, and 
wiUiontit thc3 fad in years of scanty rainfall The Bundela cultivator has the 
reputation of licmg apathetic and wanting in enterprise He does not take 
readily to imgation from wells, or even to the labour involved m liftmg canal 
wntcr*a few feet on to his ticlds , but, where oanal water can be flushed on to 
the yellow or red sods, he is ready to use it, and to pay for it , and even m 
black sod tracts, where tho natural apathy of the cultivator is mtensified fay the 
case with winch a orop can he laiscd inn dry year, he is slowlv leammg to make 
the best use of the water which the Betiva Canal has placed at bis disposal. 

J7o The second, 01 eastern, section of tins south em tract does not appear to 
liai e been 1 isitcd by actual famine imtil 1896, and then it suffered with 
ranch less seicnty than the least affected of the Bundelkhand distncts 
It IS liowevcr said to suffci from scarcity or distress about once m 20 years 
Black sods prevail in the sonthcni portion of the alluvial plam which extends 
from the foot of the hills to the Ganges nvei North of this poi-tion there is a 
stretch of sod eminently suitable for irngntion and nee cultivation , and north 
of this again, is a strip of good alluvial sod w^hich is flooded yearly by the 
Ganges, and grows excellent crops w ithont irrigation. 

4:76. TJtthty oj irugation — With regard to the value of imgation m 
increasing the produce of land in the United Provmces, it may be said that the 
millets and pidses, which foiTU the staple khartf crops of the western distncts 
and wMoh are largely grown in almost aU parts of the province, would 
del ivc no benefit from imgation except m an nmisnaUy dry year, rice, the 
prmcipnl crop of the suh-montane and central tracts, yields under imgation an 
increased outturn of about 20 per cent in the former, and 40 per cent in the 
latter tract ; the valuable sugar-cane and poppy crops are, in all years, dependent 
upon iiTigation, as is indigo, the growth of which leads to an mcreased outturn of 
tho subsequent rahi crop Under imgation, also, cotton can be grown to a suffi- 
cient height to enable it to escape injury from the first heavy hurst of the 
monsoon Of the staple rabi crops, gram does not require any artificial water- 
ing in ordinary years , hut m the case of wheat and barley imgation increases the 
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outturn by 60 to 100 per cent. As to tbe protective value of irrigation, it may 
safely be said that, excepting tbe bill districts and a portion of tbe sub-montane 
tract, there is no part of tbe United Provmces •wbicb can be considered even 
fairly secure, unless at least one-tbird of its cultivated area is protected by 
irngation from a source "wbicb mil not fail m a year of drought 


— ’Existing State irrigation worTcs 

477. Number and classification of State n rigationworlcs —In tbe Umted 
Provinces tbe State irrigation works under tbe control of tbe Irrigation Department 
comprise five large and eleven smaller canals, and twelve small storage works. 
The canals axe all of tbe perennial as opposed to tbe mundation type , that is, tbeir 
supplies are taken m by means of permanent, or m some cases temporary, da, in a 
constructed across tbe rivers from which they are drawn Of tbe five large 
canals, four, tbe Upper and Lower Ganges, Agra, and Eastern Jumna, are 
classed as productive , and one, tbe Betwa Canal, as protective Tbe remam- 
ing works are aU classed as minor works, and for convemenoe of administration 
and accounts they are grouped mto separate systems known respectively as tbe 
Dun, Elinor, and Bolulkhand Canals, and tbe Jbansi and Hamirpur Lakes , the 
names of tbe latter mdioating the distncts in which tbe storage works are situated 
To this list of Government works should also be added tbe numerous small canals 
which have been constructed m the Government estates of tbe Naim Tal dis- 
trict, and which are known coUeolively as tbe Tarai and Bhabar Canals These 
woiks are managed by an Engineer of the Irrigation Department whose semoes 
have been lent to tbe Estates, but tbe expenditure on them is not shown m tbe 
departmental accounts 

478 Total cost of the loorJcs and general financial results — Up to tbe 81st 

March 1901 tbe capital expenditure which bad been mcurred on all works under 
tbe charge of tbe Pubbc W orks Department amounted to 907 lakhs Taking tbe 
mean of the results for tbe preceding six years, so as to molude both wet, dry, and 
normal years, tbe annual revenue derived from tbe works which were m opera- 
tion at tbe commencement of tbe penod amounts on an average to 88f lakhs, 
tbe u orking expenses to 29|- lakhs, and the net revenue to 69 lakhs, representmga 
retmTi of 6 9 per cent on the capital cost of tbe works, which may be put at 863 
lakhs Taken as a whole, therefore, tbe works yield a substantial piofit to 
tbe State , 

479 Q eneral protective results — In a year of average rainfall tbe works 
imgate about 2^ milbon acres, but tbe area vanes greatly from year to year 
according to tbe nature of tbe seasons In 1894-96 with a good monsoon 
followed by good winter rams, tbe total area barely exceeded a milbon acres 
On tbe other band, in 1896-97, when over tbe whole canal tract there was 
practically no ram after tbe end of August, tbe aiea rose to well over 3 milbon^ 
aoies In that year tbe real protective value of tbe works was fuUv d/ifmon- 
strated Under conditions very similar to those which led to such Videspread 
famine or distress throughout tbe greater part of the Provinces, tbe /cultivatoi’s 
in the canal-imgated tracts not only secured their crops, but, owing t;o tbe high 
pnces prevaibng, they were exceptionally prosperous As soon as their spring 
crop was assured, they were able to export gram, and thus out of tV&ir plenty to 
contnbute to tbe wants of less fortunate tracts Tbe value of tbe cnops raised by 
tbe works in that year was estimated at 13 crores of rupees, A sum which 
exceeded by 60 per cent their total capital cost, while one an^a half milbon 
tons of edible produce were rendered available as food for the people But 
perhaps tbe best testimony to tbe protective value of tbe canaV is afforded by 
tbe foUowmg extract from Sir Antony MaoDonnell’s review of tbe Cbirf 
Engineer’s report for tbe year Eeferrmg to tbe financial results of tbe year’s 
operations tbe Lieutenant-Governor wrote — 

Thc'o very E-itisfactoiy figures show the results of the year’s operations as gauged by tbe 
departmental system of accounts , but, taken alone, thiy fail to repre'^ent the true value of the 
canals dunng a year of drought In a year such as that through uhich vre have jnst passed it 
IS in the cfFccti\e protection against famine and scarcity afforded to almost tbe whole of the 
canal irrigated tract, in the raitahle employment provided for some mfllions of the people, in the 
exceptional prosperity o£ large numbers of the cultivating classes, and in the land revenue secured 
to Government, that the most important and most beneficial results of the canals arc to ho 
found. In these respects the benefits denved from the canal works dunng the past year of 
drought can hardly he ciaggijrated. 
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480. Injurious effect of canctl irriqaftou, aud its remedy , — It cannot Low- 
CAcr be said that the canals in the TTnitcd ProMnccs have always conferred 
nnmixcd benefit upon every tract which they command. In many places their 
introduction led to a gradual but steady rise in the level of the subsoil water, 
and icsultcd eventually in uatcr-logging of the sod, the mcrease of malaria, and 
the further dctcrioiation of wiffr or rcA covered tract*; To remedy these evils 
and to pi event further iniuri, it iras found necessary to incur a considerable out- 
lay on the le alignment of ‘:omo of the older ehannols, and on the eonstruction of 
n laigc s\ 'Stem of drainage channels the aggregate length of vluch now amoimts 
to 3,'t27 mile'; or to inoic than one-thiid of the total length of the canals and their 
di';tnbutaiT channels On the constniction of the drams an expenditure of 
about 'J3 lablis has been meurred These measures have gone far to remedy, 
if thoi have not entirely icinovcd, the evds of which there were such senou^ 
complaints in past years 

481. Dcpcudcucc placed upon the toiuler ravfall — The canals have all been 
designed uith can^^ing capacities largely in excess of the supphes in the river 
during the latci iiiontbs of t he cold u cat her Thus, if the later monsoon rains fad, 
the large supplies earned bj the canals inagate an area in excess of that to which 
the full number of •waterings can bo given if the 'wnntcr rains also fad We have 
had ob-jcctions miced to tins sj-stcmjbut theie can beno question that it ensures 
protection to the mdest po';siblc aica. It enables a laigcr area to be so’wm with 
1 ahi crops than a\ ould be possible u ithout aid from canals, and if the usual •winter 
rams f.all the v hole area is matured If they fad, a full crop cannot be ensured over 
the ■whole area , but a much larger area •w'lU yield a full or substantial crop than 
u oidd be the case if tlic sujiplv were limited in the first instance to the area to 
which -water could be guaranteed towards the end of the season, and inth the 
high pnccsof produce which usually prevail •when there is a fadme of the winter 
rams, the cultivators can ba-\ c no cause for complamt^ provided that remissions 
of watci-ratc arc given as liberally as the rules provide, on the small number of 
fields wlucli fad to yield a fair crop. 

482. Increase tu the protection afforded by State toorhs — ^The area irngated 
fluctuates with the rainfall to such an extent that figures based upon aveiages 
do not afford a good indication of the gradual growth of the proteefaon afforded 
by means of Go\ci-nmcnt w oiks Of diy years even, no two years aie ahke, 
and a year in which theic is a steady and continuous demand, taxmg the canals 
to their utmost throughout the whole of both imgatmg seasons, is unkno-wn in 
these provinces. In 1877 a good fall of ram in December put a stop to aU 
demand for watei, and in 189G the rainfall up to the end of August was normal 
01 in excess of the noimal But taking the aieas imgated during those two 
famine years as a measure of the then imgatmg aud protective capacities of 
the works, we find that during the past twenty- fa^ve years the area has been 
more than doubled, havmg risen from -under li million to over 3 million acres. 

LaUGE CANAIi Si STEMS. 

The four productive ioorU , — The foUowmg tabular statement shows 
the financial icsults of the four largo canals of the productive olass, based on 
an average of the six years ondmg 1900-01. The figures mven for the Lower 
Ganges Canal do not mclude those for the recently opened Datehpur Branch 
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These results may be regarded as fairly normal for all and each of the 
■vrorks. The canals irrigate on an average ahont 2J million acres, or 22^ per 
cent, of the gross area of 10 milhon acres which they command. They yield an 
annual net revenue of about 68 lakhs, equivalent to a return of 7 37 per cent, 
on their cajiital cost; and after meeting interest charges which amount to 
Es. 29,32,376 there is left a clear profit to the 'State of Es 28,69,015 per annum. 
Theextraordinanly high percentage earned by the Eastern Jumna, as compared 
with the three other canals, is due partly to the mexpensive nature of the works, 
more especially of the head-works, and partly to ,the fact that sugar-cane and nee, 
which pay the maximum, water-rate, form 38 per cent, of the total area of crops 
irrigated by the canal On the Lower Ganges Canal, on the other hand, the 
capital cost has been swollen by heavy expenditure meurred on the construction 
of the head-works and of a large aqueduct on the^ Kah Nadi, while less than 9 
per cent of the crops consists of sugar-cane and nee. The net revenues earned by 
all four canals, from the dates of th^ir opemng up to the 31st March 1901, are 
308 lakhs m excess of the interest charges to the same date On the Eastern 
Jumna Canal the deficit was not cleared off imtil 33 years, and on the Epper 
Granges Canal until 38 years from the date of opemng. There are still balances 
of 26 lakhs against the Lower Ganges Canal, and 14 lakhs against the Agra 
Canal, but these are now annually diminishing. 

484. Capital cost acre — Calculatilig on the average area irrigated, 

the capital cost of the four productive works amounts to Es. 35 per acre. 
This is much higher than the corresponding figure for the Punjab, where, as 
we have shown, it amounts to only Es 21T per acre. The high rate m the 
Emted Provinces, compared with the Punjab, is due chiefly to the greater 
average rainfall, to the consequent less steady demand for canal water, and to 
the fact that in the Emted Provinces, where canal water is in general required 
merely to supplement the rainfall, the supply of water is distributed, and the 
protection which it affofds extended, over rfelatively a much wider area than 
in the Punjab In the latter pro'vinee not only is the supply available for the 
canals larger m proportion to the area command^, but tiiere are also large tracts 
in which, owing to the scanty rainfall, cultivation without irrigation is impos- 
sible Thus, with less contraction of the irrigated area in years of good 
rainfall there has not been the same necessity for, or incentive to, a very 
wide distribution of the supply. The difference is also in part accounted 
for by the relatively larger expenditure meurred m the Emted Provmces on 
works connected with navigation, on escape channels rendered necessary bv the 
more fitful nature of the demand, and on drainage works required to carry off the 
more abundant rainfaU 

486. BevemCt maintenance charges, and value of crops irrigated. — !Pbe gross 
revenue annually earned by the four canals, mcludingthe share of the land 
revenue which is credited to them,"amounte to over 84f lakhs, or to Es 3 80 per 
acre The working expenses average Ee. 1*20 per acre, or, with mterest added, 
Es 2 69 per acre, leavmg Efe 1*21 per acre" as clear profit to Government. The 
value of the crops imgated m an average year is estimated at 800 lakhs, or 
rather more thpn the total cost of the canals. 

486 Itesults of expenditure on improvements — In discussmg the growth 
of irrigation on the perennial canals of the ^Punjab, we have called attention to 
the remarkable expansion of irrigation which has taken place during the past ton 
years, owmg mainly to the adoption of measures for extending irrigation up to the 
extreme hunts imposed by the supply of water available, or by the physical 
features of the country, and for ensuring a more economical use of the water. 
The pohey of extening irrigation uj) to the farthest limits of the Doab was 
carried into practical effect in the Emted Provinces many years ago, and, with 
one important exception at the tail of the Ganges-Jumna Eoab, all the large 
branch canals requuedto carry water along the watersheds of the mam drainage 
Imes, were completed before 1880. There were no doubt large tracts withm 
command of the canals to which water had not been taken , but, "with the one 
exception which we have noted and to which we shall agam refer, these were all 
areas from wluch canal water had been purposely excluded owmg to the unsuit- 
nbihty of the soil, or to the existing facihties for imgation from weUs and other 
soured Tliere has been, therefore, of recent years practically no scope for the 
expansion of irrigation, except by extending and improving the i^stems of small 
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dislributary cliaiinels, and by economizing -water so as to ensure its distribution 
•tvertbe ■nudest possible area Tbe measures, -nntbtbis end m ■nciv’, -wbicli bave 
been introduced mdependently on tbe canals of tbe TJmted Pro-raices, are very 
similar to those adopted m tbe Punjab (paragraph 16) , but, m addition, tbe bed 
slopes of many of tbe distributary channels have been reduced -with the object of 
causing a deposit of fine silt on the bed and side slopes, and of thus reducing loss 
by percolation As m tbe Pimjab, these measures bave been greatly facilitated 
by tbe rules introduced in 1890, -nbicb rendered it more easy to obtam funds for 
■works of extension and improvement than it bad been before the construction 
estimates of tbe -works ‘were closed, and also by tbe bberal grants for min or im- 
provements -which bave been charged agnmst tbe revenue account of tbe canal 
In tbe case of tbe four canals -which -we are now considering the estimates were 
closed on the 31st llarcb 1891 Taking, as -we did m tbe case of tbe Punjab 
canals, tbe aggregate of the maximum areas ungated before 1891-95, as represent- 
ing tbeirngating capacity of tbe works when the estimates were closed, and tbe 
aggregate of tbe subsequent maximum areas as their present capacity, we find 
that there has been an increase of 741,613 acres Smee 1891 an expenditure of 
575 lakhs has been incurred agamst capital, and of 21 lakhs agamst revenue 
for works of extension and improvement, making a total of 78^ lakhs, or an 
average of Bs. 11 per acic of extension, most of which is due to this expenditure 
This result agrees very closely -with tbe corresponding rate for tbe Punjab, and 
affords further evidence of tbe profits to be derived from a bberal expenditure 
of funds in developmg irrigation on works which bave been nominally completed 

487 T/ie Falehpitr Branch Extension — For tbe aiea at tbe extremity of 
the Doab, referred to in tbe precedmg paragraph as being stdl outside tbe canal 
irngated tract, it was for some years doubted if a sufficient supply of -water 
would be available Tbe early results of tbe measures for econo miz ing -water 
which were adopted extensively after 1891, showed, however, that there need be no 
senous apprehension on this pomt-; and, -with a view to extendmg canal irngation 
into this toct, tbe construction of the Fatebpur Branch of tbe Lower Ganges 
Canal was commenced in 1895 Tbe works bave now been practically com- 
pleted at an outlay of 34 lakhs The branch was opened for u-ngation m 1898, 
and m 1901-02 it irrigated 34,451 acres “When irrigation is fully developed it 
is expected to imgate annually 120,000 acres, or about one-fifth of the cultiv- 
able area commanded 

488 Other extensions.— Thera are only two other works of mdividual impor- 
tance rcmainmg to complete the mam distnbutmg systems of the Ganges 
Canals. These are the extensions, which are now m band, of the existing Mat 
Branch aud Kalda distributary, to irrigate 83,000 acres m tbe northern part 
of Muttra and m tbe Ahgarb district, at an estimated cost of 11 lakhs On 
tbe Agra Canal the Nandgaon distributarv is being extended to irrigate 46,000 
acres m tbe northern half of tbe Muttra district at a cost of 2^ lakhs 

489. The Betwa Canal — This is the only work in the TJmtedJrovinces of 
tbe ‘ protective’ class It was constructed at a cost of 42 lakhs for the protec- 
tion of the Jalaun distnct. It also imgates small-tracts in the Jhansi and Hamir- 
pur districts, and in a few Native States, but tbe total area rmgated m these tracts 
does not ordinarily exceed a thousand acres The canal receives its supply 
from tbe Betwa nver which rises in Bhopal, on the northern slopes of the Ym- 
dhyan range The river is dammed up by a masonry weir, about a mile m 
length from end to end, and "with its crest level 50 feet above the lowest pomt 
in the nver-bed Tbe area dramed by tbe river above tbe dam is so large (10,000 
square nules), and the rainfall in the upper reaches of the catchment so assured, 
that during the monsoon months there is always an ample supplv The flood 
discharge may nse to about f milhon cusecs , but on the cessation ot the monsoon 
the volume rapidly falls, and m a dry year, before tbe end of December, it 
dwmdles to a few cusecs. The dam, on the crest of which iron sbufteis 6 
feet high have recently been erected, forms a reservoir 16 miles long -with an 
average width of about ^ mile It stores 2,750 million cubic feet of -water -with 
nbich the canal’s supply is supplemented when tbe discharge m tbe river falls 
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^elow requirements. The narrow width of the channel above the dam, and the 
high velocity of the floods, prevent any perceptible deposit of silt m the reservoir 
The canal was des]gned to take m 1,000, but is capable of carrying 1,200 
cusecs. It was estimated to irrigate 120,000 acres in a year of full demand for 
water, and to yield an average return of 1 69 per cent, on the capital cost. 

490. A mean of the financial results for the six years ending with 1900-01 
may be taken as fairly typical of the average returns now derived from the canal. 
It shows that the average gross annual revenue of Rs 86,000 falls short of 
the maintenance charges by Es. 17,000; mcluding mterest charge there is an 
annual loss from the canal of Rs. 1,81,000. Expressed in acreage rates, the work- 
mg expenses and mterest charges amounted to Rs 6 68 per aere irrigated, and 
the gross revenue to Rs. T81, leaving a net annual loss of Rs. 3 87 on a capital 
expenditure of Rs. 93 per acre. Calculated on the area protected against 
drought m the famine year of 1896-97, the capital expenditure is Rs. 60, and the 
net annual loss Rs. 3 per acre, 

491. The canal was opened in 1886, and in the fourth year from its opening 
the irrigated area rose to over 32,000 acres That area was seldom, and only by 
a small amount, exceeded until the famme year of 1896-97, when 87,306 acres 
were recorded. In years of ordmary rainMl the irrigated area still falls short of 
40,000 acres. The work, it will be seen, has not fulfilled, either m its finaneial 
or protective effects, the expectations that were formed when the estimates were 
framed , but, though the proteetion afforded to the Jalaun district dunng the 
famme was mcomplete, the canal led to sufficient reduction of distress, and of 
expenditure on rehef, to justify its construction. In the words of Sn Antony 
MacEonneU, it was the s^vataon of the Jalaun district 

492. Difference in the results tn the two branches of the Betioa Oanal.'—li 
is instructive to notice that the financial results shown m paragraph 490 
are the mean of those obtained by two separate branehes— one, the Kathaund 
Branch, running through a country m which parwa or yeUow soR predominates , 
and the other, the Hanurpur Branch, commandmg a tract coniistmg almost 
entirely of black cotton soil Takmg the average results of the past five years, 
durmg which the conditions have been on the whole more than ordmanly favour- 
able to the irrigation of black cotton soil, we find that the Kathaund Branch has 
irrigated annu^y 33,000 acres, retummg a gross revenue of Rs. 2 per acre ; while 
the Hanurpur, which is the larger of the two, has irrigated on the average 
only 16,600 acres, returning a gross revenue of Rs 1 6 per acre. The net annual 
loss to the State, assuming the capital cost and workmg expenses to be divided 
equally between the two branches, comes to Rs 6^ per acre for the Hamirpur, 
against Rs. 2 per acre for the Kathaund Branch The former figure affords a 
good mdication of the probable cost of providmg irngation, by a canal hke the 
Betwa,mthe purely black cotton soil tracts of the United Provmces, where nee 
and perenmal crops are not grown, or are grown only on an insigmficant area 

Minoe Woeks 

493. Small Canals. — ^The three systems of mmor canals all irrigate in the 
Sub-montane tract, and are fed by streams which rise m or near the lowest 
ranges of the Himalayas Two of them, the Bun and Bijnor Canals, are highly 
remunerative works, retummg 7f and 12f per cent respectively -on then 
capital cost. The Rohilkhand Canals, which command a country generally less 
fertile and requiring less artificial irngation, vetum about 4 per cent now 
that the water-rates have lately beenmereased. Collectively the small canals 
yield a net revenue of over lakhs, or 6| ^per cent, on a capital outlay of 27 
lakhs. On an average they imgate 140,000 acres annually. In the famme of 
1896-97 by their aid the crops on 163,000 acres were brought to matunty, 
against 64,000 acres m the famine of 1877-78 This large increase is to 
be attnbuted chiefly th hberal expenditure on improvements durmg the past 
16 years. 
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494. Storage worls. — The twelve tanks m the Jhansi and Ilamirpur dis- 
tricts are the only works m the Pi ovinccs under the chaige of the Puhhc Works 
Department which arc entucly dependent upon storage. They are all old works 
u hich were m existence hefoic the district came imdcr British Government, and 
appear to have been made more for ornament than for use. About Bs. 80,000 
have been spent on improvements which have about doubled the imgated 
aica, but even now they only imgate from three to five thousand acres annually. 
The revenue, m the shape of water mte and enhanced land revenue, barely suffices 
to cover the annual workmg expenses 

49o. TJie Tarai and Bhahar Canals — In this system are comprised about 
20 small canals which have been constructed m the Government estates m the 
Naim Tal district, chiefly with the ob 3 ectof opening out ]ungle tracts to cultiva- 
tion. They irrigate annually 125,000 acies consistmg maudy of nee. There 
aic no separate accounts shoving the cost of the voiks and the revenue derived 
from them. 

(tif) — Scope for farther extensions of State in igahon worts. 

496 The snh-moniane tract — No proposals have been laid before us for the 
constinction of new works in the sub-montane tract In the western districts 
of Dehra Dun, Bijnor, and Barcdly, all the available vater*supphesof any conse- 
quence aio said to be already fully utihzed East of the Naim Tal Tarai there 
are no Government imgation worlis, and there is said to be but httle scope for 
their construction , but the question of utilizing hill streams for the proteefaon of 
the nee areas, and for the general extension of ungation m these more eastern 
districts should, we consider, be mvestigated as soon as the services of a qualified 
officer can be spared for the purpose 

497. The central tract — Three works have been proposed for the irrigation 
of this tract the Eastern Ganges, the Eamganga Canffi, and the Sardah Canffi 

498 The Eastern Ganges and Baniganga Canals — Pro 3 ects for both of these 
V orks were prepared more than thirty years ago for the irrigation of the tract 
lymg between the Ganges and Eamganga nvers, m the distncts of Bynor, 
Moradabad, and Budaon The high level of the subsod water in the tract to be 
imgated, the contention that water would be hut seldom required for the rali 
and still more seldom for the lhanf crops, the consequent improbabdity of 
securmg any adequate return on the required expenditure, and the facihty with 
which temporary wells can be constructed, led to the abandonment of both 
schema Moreover the Eamganga, though it carries an enormous volume when 
the nver is in flood, runs practically dry soon after the ramy season , and, with 
the existing canals on the right bank utihzmg all the available cold weather 
supply of the Gkinges, there is at present no surplus available for the supply of a 
c .innl t akin g off from the left or eastern bank of that nver It may be quite im - 
jwssible to procure a peronmal supply for the ungation of this tract, and even if 
a supply could he procured, one or other of the oh^acles owing to wluch the pre- 
vious projects were condemned, may prove insuperable , but we do not think 
that the possibility of affording future protection to the tract by means of canal 
imgation should be finally abandoned on the basis of information collected over 
thi^ years ago In spite of the high spring level m certam parts, and of the 
facihties for constructing temporary wells, there can be no question as to the 
insufficiency of the protection afforded by the existing means of irrigation. 
Distress from the fulure of the ra infall appears to he as frequent in Eohilldiand 
as in any part of the Provinces It is no doubt as a rule less intense, but in the 
district of Budaon the rainfall has been seriously deficient in no less than ten 
years out of the fifty-two for which records are available, and at least three of 
those vears were years of famine, and two of more or less severe distress. In 
Moradabad only 19 17 per cent., and in Budaon only 24*4 per cent, of the nor- 
mal cropped area is at present protected by irrigation 

499. XTe recommend therefore, that the question of introducing canal irri- 
gation into these districts should again be examined and considered on the more 
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detailed information tliat can now bo collected with regard to the requirements 
and conditions of every village in the tract. It seems most unlikely tlmt a canal 
from the Ramganga would afford a suflioioat supply for the rahi season, and 
it would probably bo too costly to construct. JJut it may bo possible to provide 
a fair amount of protection at a reasonable cost by means of a Ihanfot inun- 
dation canal taking olf from the left bank of llio Ganges above or near the 
head-works of tbo Ganges Canal. Such a canal would at least afford a supply 
for a considerable area of lico and other /Jian/' crops, and for the sowing of the 
rail crop should tlio later rains fail. Eventually, when o\ cry possible means 
have been adopted for cconomi/img water on ilio Ganges and Eastern Jumna 
Canal, or if any of tbo Sardali water can bo carried into the Ganges— -a proposal 
to which we shall presently refer — it may bo found possible to divert some of the 
cold weather supply of the Jumna river for the irrigation of rahi and perennial 
crops m parts of these districts where the spring level is not prohibitively high. 

600. The Sardah Canal . — There is probably no schomo for the introduction 
of canal irrigation into any part of India which lias formed the subject of so much 
discussion as that for a canal from the Sardah river for the irrigation of Oudh. 
Nor has any more difficult problem been laid before us during the course of 
our inquiries tlian that of deciding whether the numerous objections which have 
boon raised against the scheme arc sufficient to prevent the utilization, in the 
Ganges-Gogra Doah, of tlio enormous volume of water which now runs to waste 
in the Sardah nver. 

601. The first project for a canal from the Sardah was prepared by Captain 
Eorbes, Ei.E., in 1870, and provided for the irrigation of 2,380,000 acres m tbo 
country lying between the Gogra and Ganges rivers, at an estimated cost of over G 
crores of rupees, inclusive of outlay on navigation works It w’os however foreseen 
that water might not bo rcqmrcd for the whole tract, and in 1871 Captam Eorbes 
prepared a revised schomo rcstriotmg imgation to the north-west of a hnc pass- 
ing through Lucknow and Eyzahad. This modified project w os estimated to 
irrigate 600,000 acres, and to cost 3 orores. It w'as however held in abeyance for 
some years owmg to the opposition of the prmoipal landowners. In the Report 
of the Eammo Commission of 1878 the scheme was referred to as one which 
“ ought not to bo any longer rejected unless grave and substantial objeotions 
to it can bo established.” 

602. In the following year, 1879, Major Eorhos drew up yet another modified 

soliemo for irrigating the districts of Khen, Sitapur, Hardoi, Lucknow, Bara- 
hanki, and Eyzahad, with possible extensions to Azamgarh and Jaunpur. The 
opimons lecorded by the Dirfnct Officers upon tins scheme were generally im- 
favourable to the constiniction of the canal , and Sir George Couper, who was then 
and had been for many years Chief Commissioner of Oudh, stated his unwillingness 
to proceed with the elaboration of the scheme until driven to do so by the neces- 
sity of putting it m hand as a famme rohef work. He assigned as his reasons: 
the degree of protection already afforded by existmg means of ungation ; the 
possibility of their fm’ther development ; and the mjunous effect of the canals 
in the Ganges-Jumna Doah on the health of the people. In the following year, 
after a deficient harvest, Colonel Brownlow, Chief Engmoer for irrigation, 

having regard to the low supply in the wells and to the emptiness of the jhtls 
and tanks in Oudh, recommended the completion of the surveys and the prepara- 
tion of a project for a canal to command the Gogra-Gumti Doah. Sir George 
Couper accepted the recommendation with evident leluotance, in view of the 
necessity of providing relief labour m tho event of a failure of the winter rains. 
The project which was subsequently prepared by Captam Chbborn and Mr. 
(now Sir William) Garstm provided for the irrigation of 720,000 acres, or about 
one-fourth of the unirrigated and cultivable area of the Gogra-Gumti Doah Tho 
canal was designed to carry 3,800 ouseos, and was estimated to yield a 
return of per cent, on a capital outlay of about 3|- crores This project 
seems to have been held m abeyance mainly from financial oonsidcrations, the 
Local Government being unwiUing to guarantee mterest on the expenditure, 
though evidently desirous of seeing the canal constructed for the protection of 
the country. 
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608. The matter is again referred to in the fohowmg terras in the Edsolil- 
tion of the Local Govemraont on the administration of famine relief in 
1896-97 — 

In October last the fiiluro of tbo crops Ihreatcncd to be greater in Ondh than elsewberOj 
nnd tbo question of undertating the Snrdah Canal ns a relief "work came again under discussion 
The magnitude of the work, howeierj was so great, while tbo m 3 uiy to the country, if a mistake 
were made, would bo so far-reaching, that tbo Lieutenant-Governor decided not to enter on this 
great undertaking ns a famine robef work without careful preliminary inquiry But in view 
of the possibilitj’ that tbo famine might contmuo for longer than a year. Sir Antony MacDonnell 
considered it desirable to come to some decision on tbo question whether a canal could be ad- 
vantageously made or not Accordingly Mr King, Supenntending Engfineer, was depnted to 
inquire into the merits of the project, nnd ho spent four months of the cold weather m doing 
BO hir King’s report has not yet been finally considered , but it may here be said that, m his 
opinion, Sitapur, Hardoi, Lucknow, and Barabanki are the only districts of Ondh into which 
canal imgation could bo profitably introduced The facts to bo deduced from Mr Kmg’s report 
are, on the one hand, that the water-supply from the proposed canal would be for these four 
districts practically unlimited, that a canal could be made for about 4^ crores, which would 

* The qncslion of rotnm is very ancorlam possibly return 5 per cent on the outlay,* and 

that these districts would be protected from the 
effects of drought, their wealth greatly increased, and about 205 square miles of shallow tanks 
reclaimed for ralt cultivation 

On the other hand, the report shows that there are senous though probably not msnperable 
difficulties attaching to the project, arising from the high spnng level of the subsoil water, and 
the nature of the subsoil nnd drainage The construction of the canal contmues to be viewed 
with disfavour by a largo though a decreased proportion of landowners and cultivators, and there 
IS some doubt whether adequate water-rates could bo realized 

Tlie matter is still under the Licutonant-Govomor’s consideration but the facts which 
have been established by Mr. King's mquines show the prudence of the decision which rejected 
the work as a fammo relief measure 

Subsequently m May 1899, tlie Lieutenant- Governor, ivlien forwarding 
Mi*. King’s report to tlie Government of India, wrote as follows — 

On a renew of the case Sir Antony MacDonnell considers that the canal is not required as 
a famine protective work, while ho is satisfied that its construction would so raise the water- 
level, already high, of the tracts through which it would pass as to produce the most mjunous 
consequences to the agnculture of the tracts and to the health of the inhabitants The opposi- 
tion of the landowners, though it may have been justified by unsubstantial reasons, had 
thus a solid foundation on which to rest. The opposition is as strong to-day as it was m 
Colonel Forbes’ time , although some few Taluqdars wavered lu 1897 m their opposition, the 
great body are united in opposing the construction of the canal 

The Lieutenant-Governor does not think that mterest on its capital could possibly be re- 
covered consistently with moderate assessments of water-rates and popular contentment. 

The Lieutenant-Governor and Chief Commissioner is therefore unwilling to support the 
scheme, which should, in his judgment, be finally abandoned while the physical conditions and 
popular feeling remain as they are 

504. Krom tliis brief history of the project it is evident that the Local Ad- 
ministration has never at any time been so fuHy convmced of the necessity 
for the work as to press very strongly for its construction In fact, on two of 
the three occasions on which the construction of the canal was seriously considered, 
the proposal was condemned by the responsible local authorities , and, m both 
these cases, there had recently been ample opportumty for noting the possible 
effects of drought m the tract concerned In each case, however, the condemna- 
tion was accompamed with a reservation Sir George Couper admitted the pos- 
sible necessity of carrying out the pro3ect as a famine rehef work Sir Antony 
MacDonnell recommended that the scheme be abandoned “ while the physic^ 
conditions and popular feehng remam as they aie now ” The immediate ques- 
tion for our consideration is, whether there is sufficient evid6nce to justify us in 
recommending the final abandonment of all proposals for constructmg a canal 
from the Sardah for the irrigation of the whole or any portion of the large tract 
that could be commanded by it 

605. The objections which have been raised against the mtroduction of canal 
irrigation mto the Ganges-Gogra Doab are that the canal is not needed as a 
protective work, the country bemg already fauly well protected by its rainfall, 
by the existing means of imgation, and by the facahties for their extension , that 
it "wohld cause senpps mjury by raismg the water-level , and that it would not be 
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a productive or remunerative work On tlie other hand, it is contended that the 
general agricultural and chmatic conditions are m the maan similar to those in 
tiie Ganges-Jumna Doah, where canals have not only afforded valuable protection 
to the tracts they command, but have yielded, in addition, a handsome return on 
their capital cost. 

606. There is certainly, so far as we can see, nothing m the climatic condi- 
tions, or in the conditions of cropping, which would lead one to suppose that canal 
water would be taken any less freely m this tract than in the Doab .AH over 
the western and southern districts' of the Ganges- Gogra or central tract, the mon- 
soon rainfaU is much the same as in the districts across the Ganges, and if any- 
thing it 18 more hable to senous deficiency from the normal ; while the winter 
rainfall over the whole tract is both less m quantity and more uncertain than in 
the Doab. The mam difference m the croppmg of the two tracts is that rice is 
more extensively grown m the central tract, especially m the northern and 
eastern distncts where it constitutes nearly one-tbird of the whole cropped area 
But On the canals of the Agra Province, wherever nee is grown, the cultiYators 
have always been ready to pay for its umgatnon, even m tracts where the rainfall 
IS usually qmte as abundant as in any part of the central tract. The conditions 
of rainfall and cropping do not, therefore, lead us to suppose that if canal imga- 
tion could be afforded to this tract at the same capital cost per acre as in the 
Doab, it would yield results appreciably less remunerative to the State or le's 
beneficial to the cultivator 

607. In considering the extent of protection afforded by the esdsting means 
of imgation it will be desirable to ^vide the districts commanded by one or 
other of the proposed Sardah canal schemes mto two separate sections, as shown 
m the followmg statement . — 
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The tffcatement shows inter alia the percentages of the normal sown area 
which arc irrigated m a year favourable for irrigation, hke that of 1899-1900, 
when excessive early autumn rams filled the tanks, and when subsequent scanty 
rainfall and the lateness of the winter rams caused full use to be made of all 
existing means of irrigation "With these are compared the percentages irrigated 
in 3896^-97, when the autumn rains were seriously deficient and ceased at ap, 
unusually early date, leaving the tanks nearly empty 
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60S Of tlie districts in the l^•estem section, Shah 3 afianpnr is apparently 
almost fully protected by its avcUs and streams Unao andLuckncw have each 
,25 per cent of their cultivation irngated from wells , hut the protection thus 
afforded was not sufficient to prevent distress and the necessity for relief m ^ 
year of severe drought The three remammg districts are msufficiently protected, 

more especially Hardoi, having regard to its conditions of rainfall and to the small 
area v Inch is efficiently juotected by irngation m a year of drought In the eastern 
districts, esceptmg Jaunpur, tlieie is a considerable area irrigated from tanks ma 
yeariof favourable lainfaU , and in aU districts there is a high percentage of well- 
_irngation. The tanks, however, fail m a yeai of drought, and though the general 
deficiency ismade up by a laige mcrease m the area irrigated from weUs, this 
IS evidently not sufficient to counterbalance the failure of the rainfall and of 
the tanks Dming the season m Korthem India irrigation from wells is 

practically confined to himted areas of sugar-cane and othei high class crops, 
and even if the rams fail there is no extensive use made of wells for watermg 
the ordinary iZ/a? 1 / crops. The excessive heat tells alike on the work that can 
he done by men and cattle ; m any case wells could not he made to supply the 
volume of water necessaiy to mature any considerable area of nee , and, rather 
than attempt to save his iniUets and other dry AZm? crops, the cultivator prefers 
to devote all his energies to uatermg and piepanng his fields for the more 
valuable rah crops, hoping for assistance from the wmter rams m brmgmg them 
'to maturity Thus in no pait of the provmces are wells of any real avail in 
saving the llutrif crops But, apparently, at least throughout Oudh and the eastern 
distncts of the Provmce of Agra, the Lhanf must be caved if distress is to 
be avoided The drought of 1896-97 affords sufficient evidence that in this tract 
even very extensive w^-migation during the subsequent rali^ assisted by timely 
‘and sufficient winter rains, will not prevent distress when there has been a severe 
failure of the Lharif Thus m Rai Bareh, Jaunpur, and Azamgarh, the distress 
was so seveie as to be officially recogmzed as famine, although over 40 per cent 
of the total cropped area of each district is irngable from wells Had the wmter 
"rams also failed or been seriously deficient, it seems certamthat the distress among 
the cultivatuig classes would have been greatly intensified It is evident therefore 
that the wells do not at present provide complete protection , nor can we think 
that they ^vlll do so m the future even though their number be largely increased 

509 It cannot, however, be said that these eastern distncts are, compared with 
many other parts of India, urgently m need of protection by State ungation works 
The decrease m the population of Azamgarh and J aunpur, and its stationary condi- 
tion m the remaining distncts, are attnbuted more to the effects of the excessive 
.rainfall' of 1894 than to the drought of 1896 , and, even m Eai Bareh, where the 
- expenditure was greatest, the co^ of rehef m the latter year amounts to only 
about ten annas per head of the population, compared with seven rupees per head 
in Banda, and the much laiger sums spent m some distncts of the Central JPro- 
vmces and Bombay. We cannot, therefore, recommend that any considerable 
financial or other nsk should be run m order to protect this eastern portion of the 
central tract , and any work designed for its protection must take a low place m 
the order of urgency of protective works The chances of a canal being made 
for the irrigation of this tract, on the ground that it would prove remunerative, 
-are also very remote It would hardly be proposed to construct it, merely or 
mainly for purposes of profit, in opposition to the wishes of the people But 
its construction would necessarily mvolve the drainage of the j7/?Zs, and to this 
the people would apparently only consent, if they consented at all, on the 
' underst^ding that Imds which are now watered from the jhils were given canal 
water free or at greatly reduced rates 

- 510 We thmk, however, that the question of constructing a canal foi the 
protection of the western distnct of Hardoi is deserving of serious consideiation , 
and if a canal is to he constructed, it would he advisable to consider also the 
question of utilizing it for the further protection of other and adjoinmg districts 
The main obstacles to the introduction of canal irrigation into this insecure 
tract are the high level of the subsoil water, the prevffience of sand m the suh- 
-sqil, anaJl. thickness of the overlying Joam, and the consequent danger of 

walef-lo^mg the soil and of losing a large portion of the supply by percolation 

O 
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If the conditions of the subsoil water-level, and the natuie of the soil and subsoil 
as stated by Mr. King, are general, the injury that might he caused by the 
introduction of canal irrigation on any extensive scale is unquestionable. It 
coiild no doubt be mitigated, and even to a very large extent be prevented, by 
drainage, by rendermg the channels water-tight, by linutmg irrigation to a small 
percentage of the area commanded, and, if necessary, by olosmg certam channels 
throughout the rahi season , but these measuies nught raise the cost of the work 
to a prohibitive figure compared with the area to be irrigated The records 
which have^ been laid before us are not, however, m our opmion, sufficiently 
detailed to justify the final abandonment of the scheme on the ground of danger 
from water-loggmg. 

611. These records show that along the alignment proposed for the mam 
channels the depth to water-level vanes from a minimum of 11 feet in Kardoi 
to a maximum of 33 feet in Lucknow , and that m certain parts of some distncts 
pure sand is found at a depth of 6 to 12 feet below the surface of the ground. 
But much more detailed information than this will be necessary before it can be 
said that the conditions with regard to water-level and subsoil offer insuperable 
obstacles to the construction of a canal The areas must first be demarcated mto 
which it seems desirable to carry canal water, havmg regard solely to their 
irrigational needs, the extent to which they must depend upon canal water for their 
protection, and the suitahihty of their soils for canal irrigation , the subsoil water- 
level witbm these areas, andoutsidethemuptothehmitsof their mam drainage 
outfalls, and the depth of overlymg loam, must be observed and shown on a plan 
or cross sections of the country , and all matters bearmg on the necessity for and 
possibihty of completely draining the tract likely to be infiuenced by the canal, 
must be thoroughly investigate before any decision will be possible on this 
important question. The projecbs^for the canal contam a good deal of general 
information on these points , but, though complete m aU engmeermg details, 
they were prepared at a time when the^pecessity for very detailed observations 
of ^e kmd which we have noticed had not'yet been fully reahzed. 

612. A survey party is now engaged m mvestigating the possibihty of 
taking out a canal from a pomt high up on the Sardah nver, for the protcctaon 
of the Hardoi district by affording a supply of water to fill the natural depres- 
sions m years of short rainfall. It will, no doubt, collect aU the information that 
is necessary for the immediate object in new , but we would recommend that 
the mvestigations be extended so as to mclude all the detailed information 
necessary for the purpose of decidmg on the practicabdity of constructmg a canal 
for direct irrigation m Hardoi, and m those portions of Lucknow and Barabanki 
which he soufii of the Gumti nvei. It may also be found desirable to include 
portions of Shahjahanpur, IJnao, and perhaps Eai Bareh, withm the scope of the 
mvestigation. The propel to construct a canal to replenish the natural tanks m 
Hardoi is a very recent one, and the mvestigations relatmg to it have only lately 
been put m hand. We are therefore unable to form any opimon regardmg it. 
But we see no reason for limitmg the scope of the scheme m the manner 
proposed, until such detailed information has been collected as may justify the 
final rejection of all idea of affording really efficient protection to the most 
insecure tract m Oudh hy means of direct canal irrigation. Although a canal 
for the irrigation of this comparatively small tract would probably not be fully 
remunerative, its protective value wouM be great , and it would afford apractic^ 
means of ascOTtainmg the actual productive value of canal water, under the 
agricultural conditions and revenue systems of Oudh We therefore recommend 
that a detailed project should be prepared with full provision for the prevention 
of water-loggmg, and that the question of carrying canal irrigation into these 
distncts shoffid again be considered. 

613. The eastern distncts stand less m need of protection. But, as we have 
shown, there is a limit to the protection which wells will afford to ' these 
tank-imgatmg and nce-growmg distncts, and a tune may come when increased 
pressme of population 'will render it imperative tb provide some more effective 
form ot protection. ' 
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614. With regard to the alleged opposition of the people to the Sardah canal 
soheme, we can only say that the opposition of the Taluqdars is apparently as 
strong as ever it has been , and that it is to some extent based upon exa^erated 
views regarding the effects of canal irrigation in causing an extension of reJi 
efdoresoence and in water-logging the sod m the Ganges-. Tumna Doab. The 
iniury formerly caused by water-loggmg in certain districts of that Doab was un- 
doubtedly serious But we have it on reliable evidence that the cultivators’ 
complaints as to the extension of reh efflorescence were much exaggerated , and 
that the system of drainage, which was not introduced until many years after the 
older canals had been constructed, has put an end to all complaints of extensive 
water-logging. These drains, it may be noted, carry away water from many jhils, 
or natural depressions, which were in former days used for irrigation , and yet they 
appear to have been generally welcomed by the people, who preferred assured 
‘ flow ’ irrigation from canals to the precarious and more difficult ‘ hft ’ ungation 
ixovQ.jhils Nor have we reason to think that drains carrym? off the water of 
natural depressions would, if judiciously designed, have any appreciable effect 
in mereasing the magnitude of the floods , on the contrary, if they kept the 
depressions dry in the mtervals of rainfall, they would render ^em more effective 
in storing surface dramage and preventing its too rapid flow to the nvers. 

616 We cannot say to what degree the feelings of the Taluqdars against the 
construction of a canal are shared by the cultivators , but m the face of the 
evidence laid before us at Lucknow, and of the strong opimons expressed by the 
district officers, we cannot at present recommend the mtroduction of canal 
irrigation mto Oudh outside the districts mentioned m paragraph 612 Havmg 
said so much, we must add that we are not convmced lhat tiiere are really any 
grave and conclusive objections to the introduction of canal irrigation mto other 
parts of Oudh Many of the objections which have been laid before us might 
have been applied with equal force to more than one large tract where canals 
have, as a matter of fact, proved of great benefit to the people 

616 Nevertheless we do not think that it would be a wise pohcy to intro- 
duce canal ungation wholesale mto this large tract, even if the more detailed 
mquiries which we consider necessary should show that the dramage difficulty 
can be surmounted at a reasonable cost. There are many other reasons which 
render it desirable to proceed tentatively, or as tentatively as may be possible m 
dealing with a large nver from which a supply can be drawn, and dehvered where- 
it is required, only at a considerable outlay But there is one consideration which,' 
m our opmion, is of itself suGBoient to justify this course Dardoi and portions 
of the adjouung distncts stand far more urgently m need of protection than the 
remamder of the tract ; and we cannot recommend that the measures necessary 
for their protection should be postponed until the general question of protecting 
the whole tract by carrymg out the mam Sardah Canal scheme has been mvesti- 
gated and settled, until all local prejudices have been overcome, and until aU pro- 
tective works which are considered more urgent than this general scheme have 
been completed Whatever the results of the mvestigation may be, that soheme, 
as a whole, must take a much lower place m the order of urgency of protective 
works than can be assigned to any fairly promismg scheme for the protection 
of Hardoi and the adjoining distncfa. 

blT. UxfemzoJis of ea^hng works in Gmges-Jumm Doab — The supphes 
available from the Ganges and Jumna nvers for the ungation of this Doab are, 
as we have already stated, barely sufficient for existmg works and for the exten- 
sions which are now under construction , and into eveiy large tract of the Doab 
where canal ungation is required it has been or is m process of being introduced 
l^ere is s till scope for a number of small extensions, which would m the aggre- 
gate require a considerable volume , but, m the absence of any other source of 
supply, these can only be rendered possible by improvements m the methods of 
distribution and by other measures for economizmg water On the Eastern 
Jumna Canal especially, there appear to be some small tracts which are not now 
commanded by any distributary channel and in which the subsoil water is said 
to he at a great depth These tracts will, no doubt, receive attention when 
the necessary supply of water is foupd to be ayailable, 
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618 Storage iobrJis' mid prevenhon of perdotdtion ^ The 'i^emritks 'which we 
hare made m'the Punjab Chapter (paragraphs 49 and^60) regarding storage works 
andmieasures for the prevention of percolation from canal channels, maybe held as 
apply ing generally to the canals of the United Piovmces Observations oil the 
hnes recommended for the Puiijab, should be made fot the purpose of determin- 
ing the loss by percolation'from channels of all sizes , and, subsequently, money 
should be freely allotted with the object of ascertaimng the best means of 
rendering the channels water-tight, and the volume of water that can be saved 
thereby The effect on the spring letcl m the adjommg tracts should also be 
carefully noted It is perhaps unnecessarjt for us to draw attention to the addi- ' 
tional value which such observations and experiments wiU have in the Uhited' 
Provinces, m' connection with the objbctions laised agaihst the proposed Sar^h 
Canal. 

619. Unless, however, these and other measm’cs for economizing water yield 
better results than seem to be anticipated by the canal officers, there will be but 
little water available for developmg irrigation m villages which arc now insuffi- 
ciently irrigated, or for extending irrigation into other villages at the tails of the 
distubutary channels, when the Patehpur Branch and the e^ensionS now under 
construction on the Agra and Ganges Canals have been given their full share 
of Water Even without any fuither extensions than are now m progress, the 
Uoab 18 no doubt generally protected against serious or widespread distress , 
but if a serious failure of the monsoon were followed by a very scanty winter 
rainfall, the supplies likely to be available in the canals late in the rah season 
would be qmte insufficient to ensure anything like a full oiittuiil from the large 
area of rah crops that would have been sown with the aid of canal water Even 
m years of less severe drought the supply at present does not always suffice for 
that purpose Any measuies,' therefore, which may promise to make up the 
deficiency seem deservmg of mvestigation 

620 Possible utilization of Sardah waters outside Oudh — If, as seems most 
probable, no suitable' site can bo found for stoimg water in the upper catchment 
of the Ganges and Jumna, the only possible soui ce of supplementmg their 
supplies would appear to he m the Eamgangaand Sardah rivers The connec- 
tion of these streams with the Ganges has moie than once been suggested, but the' 
proposal has never been senously considered At the season' when extra water 
18 required for the Doab, the Ramganga carries only an insignificant volume , 
and on the Saidah nver the Ganges- Gogra Doab seemed naturally to have the 
fimt claim If, howevei, it should be decided tomtroduce cabal irrigation ohly 
into those districts mentioned m paragraph 612, there would be available a con- 
siderable surplus of the Sardah’s supply for utihzUtion elsewhere, and the pos- 
sibihty'of diverting the surplus to the (^nges nver might be mvestigated more 
fully than it has hitherto been 

621 So far as the levels of the country are concerned there would appear to 

be no difficulty in carrying a supply into the Gangcs'above the head-works of the 
Lower Ganges Canal from a pomt on the Sardah where it debouches on to the 
plains The connectmg channel would no doubt 'have to cross numerous dram- 
age hnes and more than one large nver, and4he cost of the work Would be xerf 
great , but, on the other hand, the advantages that could be derived from its con- 
struction s6fem to be suffioientlj^ num'erous and substantial tb justify a considerable 
expenditure m securmg them A share of the supply which ' the Upper 
Ganges has nbw to pass on to the Lowet Ganges CaUal could be diverted to thO 
Agra Canal through thb Hindun Cut, without 'affecting the supply 'of the Upper 
Ganges Canal in thb vtaj that it is now affected when m times of tight supply* it 
IS called upoh to assist the Agra Canal Nor would it any longetffie necessary tO 
pass on to the Agra Canal any portion of theRbstem Jumna Canal’s sharO of the 
Jiimna supply Moreover, were a sufiScient volumb made avaalablb from the 
Sardah, there would nodonger' be anydifficulty m diVeitmg' a portion of the' 
Ganges’ supply mto the proposed Eastern Ganges Canal, and the connecting 
channel might also be utihzed for supplementing the often insufficient supplied / 
of the Rohilkliand Canals' dndffor irrigating Moradabad •and- Budaon It might 

even be found possible to thkc a supply ti:om the'-Deoband'Rfanch of dhuGah^ 






Cartal into-the loTver porhon of- the Jvtmna-Hindun'Doab-, tlms setting free anhare 
of tlie Eastern Jnnina Canal’s supply for the protection of the Hissar and Rohtak 
districts at the tail of the ‘Western Jumna Canal mt the Punjab. We fully 
realizeithat this proposal is beset mth many engmeermg difficulties, and that 
perhaps the cost irould prove prohibitive We think it nght, however, to refer 
to it as a proposal which, in view of its wide-reaching potentiahties, should not 
be lost sight of if it be eventually decided that the Sai'dah supply cannot be 
fully utihzed m the Ganges-Gogra Doab 

522 We recognize the otijections which may be raised tonny proposal for 
diverting the waters of the Sardahiso as permanently to deprive the teact, which 
by its geographical position has the prior claim, of tiie opportunities of utilizmg 
them. It may be urged that at some future time the experience of a few years 
of drought, or the increasing pressure of population, or many other causes, may 
render the Taluqdars as keenly desirous of irrigation as they are now strenu- 
ously opposed to it We cannot attach much weight to this argument, or 
recommend m consideration of it that all proposals to utihze the SardSinater to 
the greatest advantage should be held m abevance for an mdefimte period We 
would observe, however, that even if the proposal which we are considering were 
actually earned out, it would not necessarily foUow that Oudh would be finally 
and irretnevably excluded from canal irrigation There would stdl be a 
surplus available from the Sardah, and it appears possible that if necessary this 
might be supplemented by the waters of the Gogra for the extension of canal 
imgation m Oudh 


521. The Ken Canal — Of the proposals which have been laid before us for 
the protection of the southern or J rows- Jumna districts by the construction of 
State imgation works, the most important is that for a canal from the Ken nver 
to iragate the distnct of Banda m Btmdelkhand The first project for this 
work was prepared m 1876 when it was proposed to take out a canal from above a 
dam, 68 feet high, at a pomt on the nver some 40 miles above Banda The esti- 
mate for the work, amounting to 46 lakhs, was held m abeyance until some expen- 
ence had been gamed of the workmg of the Betwa Canal, which was about to be 
constructed m a somewhat similar tract of country The event has shown the 
wisdom of the postponement , for the project left out of command a large tract 
contaimng the very class of soil which the expenence of the Betwa Canal has 
shown to be the most smtable of all the soils of Bundelkhand for irrigation b v 
canal water The canal as now designed will have its head-works at a pomt some 
30 miles higher up the river tlian that origmally proposed, and wdl thus be 
able to command all the good hght soils of the district which may be expected 
to take water every year, as well as the heavier sods commanded by the 
original project, which only require watei m a year of scanty rainfall or when 
the lams cease at an unusually early date The project affords a good instance 
of the necessify for gaming expenence as to the smtabdity of the sods for irri- 
gation before any large espenditiue is ^mourred on the construction of imgation 
works in black cotton sod tracts 

524 The revised project is estimated tn cost 36f lakhs and to imgate 
58,000 acres on an average, and 97,500 acres m a year of drought It is expected 
to yield annually an average net revenue of Ks 63,500, or 1 7 per cent on the 
capital cost Expressed m acreage rates the capital cost amoxmts to Bs 63 5 per 
acre of average irrigation, the net revenue to Rs 11, and, allowing for mterest 
charges, the annual loss to Bs T2 per acre This is only about a third of the 
annual cost of providmg irrigation to each acre watered by the Betwa Canal 
The more favourable results anticipated for the Ken Canal are due chiefly to the 
fact that it commands a tract of countrv which contains a far larger proportion 
of the sods which-take water m ordmary years than is to be found m the Betwa 
Canal tract We have no reason to believe that the estimate is at all over-san- 
gume On the contrary, from our evidence we have groimds for hoping that the 
water w dl be taken for the irrigation of rice more freely than has I een estimated. 
The ra&t’ area should not fall short of the estimate, provided that the supphes 
anticipated are always avadahle , but we doubt if sufficient allowance has been • 
made for the possibility of shortness of supply ‘durmg the raJ? season m a year 
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of soToro drought ; and wo tliink that it may bo found nccc‘!‘?ary licrcaftor, ns it 
has boon in the caso of tho Botwa Canal, to fliipplcmcnt the supply by fitomgo. 
Wo would oortainlv rocommond that tbo woir across tbo ri\or be constrnctc<l m 
as to store tbo largest ^olumo of water possible at a reasonable cost, and that 
with a view to selecting otiicr suitable sites for roson'oirs, a defailcd examination 
should bo made of tho river upstream of the bcad-worbs. W’cundci'Ktand llrnt 
some suitable sites have already been discoi ered Tb(“^o norks ujll add to tbo 
cost; but tbo need for tbo canal is so great that its cost, cvenantb snob additions 
as may bo noccssaiy for storage, should not be greater than can rcasomblj bo 
incurred in view of tbo protection winch it n ill afford to tbo Banda district. 
Wo have no hesitation, tbcroforc, in recommending its early construction. 

525. T/ic jDassan Canal —A project fora canal from the Dassan river vas 
prepared many years ago for the irrigation of a ]K)rlion of the ITamirpur district ; 
but the low supplies in the riior and tbo great bcigbt and cost of the weir 
caused the scheme to bo abandoned. A detailed reconnaissance for the purpose of 
determining the conditions of snpplj, and tbo jirobablo utility and cost of the 
work m tho light of more recent cvpcncnce, will bo put in liand as soon as the 
necessary establishment is n^ailablc. The mfonnation at our disposal Is not 
sufRciont to admit of our forming any opinion on tbo project. 

520. JProposed canals in Mir::apur, JUcttarcs, and Allahabad . — Preliminary 
surveys have been made for a number of small CJinaLs in ^Mirzapiir, and in tbo 
southern portions of Benares and Allahabad, llic most important of these is 
for a canal from the Tons rn or to inagalc a tract in the south of Allahabad. 
The sobeme docs not appear to be a promising one Tlic soil is mostly if not all 
black cotton soil , and the norks nonld be costlj in proportion to the area com* 
manded. Bough projects have also been prepared for small canab from tho 
Belan, Karamnassa, and other rivers. The jirojccts arc not in sulDcicnt detail 
to enable us to form an opinion of tbcir financial prospects , but, as rice is tbo 
principal crop that will be irrigated, they promise to be of considerable protective 
value, and tboro appears to be no reason why the 'water should not be fullj utilized 
even in years of average lamfall. One or two of the most promising scboracs 
should now bo worked up m detail and carried out, so as to ascertain to what 
extent the cultivators W’lU use the water and pay for it m ordinary years. The 
proposed Karamnassa reservoir and canal referred to in tbo Bengal Chapter 
(paragraph 412) should, if it fulfils tho expectations of its projectors, protect a 
oonsiderahlo area m the Benares district. 

627. The Chandraprabha Canal . — Durmg the oourse of our tour wo inspected 
a canal from tho Chandraprabha river m the private demesnes of His Highness 
the Maharaja of Benares Tbo canal, which was oonstrnoted about eighty years 
ago, is now a deep ravine, and it no longer commands the country except at its 
head and tail It has out away a good deal of valuable laud and will continue 
to do so unless its supply is controlled. Nevertheless, the canal irrigates 
annually about 10,000 acres of nee Plans and estimates for ro-aligmng tho 
ohannel, and providmg it wnth head sluices and other works for the control and 
distnbntion of the water, might be laid before His Highness and tho advantages 
of carrying out the work explained to him. 

628 Improvement of the Betxoa Canal . — From the evidence which has been 
laid before us, we have no doubt that the financial and protective value of the 
Betwa Canal would be considerably increased by the provision of additional 
storage, and by the remodelhng of the channels to enable them to cairy larger 
supphes The valley of the river above the head-woiks has been examined, 
and some suitable sites have been found for storage works One or two of the 
best of these should be selected, and detailed plans and estimates prepared, with 
a view to the early provision of at least 1,000 million cubic feet ot extra storage 
This should suffice for the present, but eventually, as irrigation is further 
developed, it will he necessary to add another 1,600 or 2,000 milhon cubic feet. 

. The branches of tho oanal should be lemodelled so as to carry between them 
With safety the largest volume that can be mn in the main canaL 
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629. MtahltsJmenf of a farm on the Betwa Canal, — ^The chief reason, 
however, why the canal has failed to yield a return sufficient to cover its work- 
ing expenses is the fact of its being almost entirely a raM canal In the 
early Jcharif season there is very httle water in the nver j and from June to 
October, when there is an abundant supply, the canal remains closed Even 
increased storage will not add largely to the kharf area irrigated, unless the 
people can he mduced to utilize the water for early sowmgs of nee, of which a 
large area could he matured durmg the rainy season It may he that the soil 
IS unsmted to rice, on this pomt our evidence is somewhat conflictmg. 
But the question of mtroduomgnce cultivation has such an important hearmgon 
the efEeoiave workmg of the canal that we recommend the establishment by the 
Agricultural Department of a small farm m the vicmity of one of the distribu- 
tary channels, for the purpose of experiments m utihzmg the water for nee 
cultivation "We would also recommend a considerable reduction m the water 
rates charged for nee, so as to mduce the cultivators to make experiments for 
themselves Some selected cultivators might even be given water free for a 
few years. 

530 Storage tanks tn Bundelkhand. — The twelve small tanks m the Jhansi 
and Hamirpur districts which are managed by the Engmeer m charge of the 
Betwa Canal are scattered over a large area, and are situated at a considerable 
distance from the head-quarters of the canal We recommend that they be 
made a separate sub -division , and that for the next few years they be placed in 
charge of a specially quahfied assistant or subordinate who would devote his 
whole time to their improvement, and to the preparation of projects for new 
tanks and for field embankments, to be carried out either at once or by relief 
labour m a year of famme. 

(^o ). — Private irrigation works. 

631. Area irrigated ly private works of all kinds — There is no part of 
British India to which irrigation from private works is of greater importance 
than the United Provinces Eor the irrigation from State canals, considerable 
as it IS, 18 mainly confined to the thirteen districts of the Ganges-Jumna Doab ; 
and thus nearly three-fourths of the Provinces depends entirely for its irrigation 
on wells and other private works Out of a total area of 11 milhon acres under 
irrigation m an ordinary year, million acres are irrigated by works of this 
kind, 65 million from wells, 2 million from tanks, and the balance of f million 
acres from other sources 

532 Wells — The area irngated from wells varies very greatly with the 
nature of the season In a wet year hke 1894 j- 96 it may fall to three million 
acres , on the other hand, m a year of drought it rises to over 7 millions The 
weUs are divided into three classes masonry, half -masonry, and earthen or tem- 
porary The distmction between masonry and half-masonry wells is, however, 
very mdefinite A cyhnder hned with brickwork, laid m hme mortar, is the 
criterion of a masonry well , but many of the finest wells are made of backs laid 
dry, or of brickwork m mortar rising to only a few feet above the subsoil water- 
level No doubt in many places the half-masonry wells are less durable than 
those hned throughout with sohd back work, but the attempt to distinguish 
between the two classes appears to have led to oomphcations which makes it 
doubtful if the distinction is worth retaining It wiU certainly be more conve- 
ment for our purpose to class them all as permanent weUs, merely notmg that 
out of 600,000 wells thus classed about 170,000 are of the so-oaUed half-masonry 
type. 


633. Permanent wells — There are, broadly, two descriptions of permanent 
wells ' spring wells, and percolation wells In the great alluvial tract north of 
the Jumna a permanent well usually consists of a brick- work cyhnder sunk 
through the upper strata of alternate clay or loam and sand, down to an imper- 
vious^ stratum of stiff clay, known as the mota, through which a hole is made 
mto ^e sandy stratum below. Through this hole a plentiful supply of water 
rises into the cylinder, sometimes to a height above that' of the general level of 
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tlteJ-fiUbsoil nviiter table -outside 'the -weUs These -wells ate therefore designated 
‘Spring wells 'When the hole is ifirst mUdo through "the sfoff.i clay '/stratum or 
mota,' os it is usually called, a certain quantity of sand is foiced up into (the lyell 
'with thefWatei, After a short time the emission of sand ceases, and if the ^mota 
IS /a good one (3 'to 6 feet of haid olay) iic further sinking of the <well takes 
'place ^rhe emission of 'the sand ceases ' only nvhen the hollow > inverted cone, 
'which ^ forms below the wm/a, presents a large enough surface to admit of the 
required Volume of water hemg discharged- thiough it at a velo'city.uhich Will 
’ not disturb the grams of sand * ThC'Cost of a wcU of this doscnption depends 
chiefly on tlie depth to the mota, whiohimay he great / even though 'the -subsoil 
water is high The average cost to the -cultivator of a well of -two buckets may 
be put at Es 200 to Es 300, and thoiaveragn area which -each well wiUurngato 
durmg the rahi season at 8 or 9 acres ' The most effective spring weUs arc to be 
found in the Gauges-'Jumna Doab, but they are found in largest numbers m the 
southern and eastern portions of the centrabor' Qanges-Gograitraot. 

534i When the mota is at a groat depth or does not mast, water .can only 
enter the well slowly by percolation through its sides or through the sand on 
which the well must rest The well has then to bo of much larger diameter 
than IS necessary m the case of ai spring' well , otherwise tho'sand would bo 
drawn with the water mto the uell and the masonry oyhnder irwould /gradually 
sink Wells of this description aie common in the sub-montane -tract, and. m 
the low-lymg lands of the river -valleys Although of larger diameter, they are 
usually of less depth' than the spimg wells. They are cheaper . to -cons^ct,. but 
irrigate a smaller urea 

• “ * 

535 In many parts of the distncts south of the Jumna thoi wells arc of the 
percolation type Outside the black soils, m which hardly any wells are or cau 
be made, lock is usually met- with below the surface; the lining of the oylm- 
der generally consists of rough stone masonry, and this frequently, as m the 
Deccanp is limited to the staging lequired for thedifting gear The rock is ex- 
cavated to form a reservoir 'for the water which issues from the porous soil or 
through/ fissures m' the rook. 

' -536 IfLoreaseiln the number of jiermanent uoells ' — Durmg the past .-decade 

the‘‘number of masonry wells m use.for .imgation.has increased b;^ 51,000; or by 
about 12qier cent This mcrease though substantial is proportionately much 
' lessithan those ehown'emthe pro-vmces of iMadras, /Bombayj and the Punjab. 
The fact, however, of a very large mcrease durmg the pastiSO .yearsi m .the 
districts which have recently come under revision of settlement, is imhesitatmgly 
affirmed hy ah Settlement Officers, and may be accepted In the eleven districts 
' of 'Oudh the number lecorded at settlement bas nsen fiom 50,835 to 119,94i2, 
an morease'of 136 pericent In some parts of these distncts thenumber of weUs 
<i6 nCw so great that there scarcely seems to be room for any further large m- 
. orekse without affectmg the supply of water in existmg wells m dry years . Por 
instance, m the Haidargarh'paigana of ' Parabanki, covermg am area of over 
'' lOO square miles; there are 27 to the square mile ofdotal area, on one well 
tO' every 14 acres of cultivation, andmore than two-thirds of The wells are per- 
manent But the pnucipal -cause of the small mcrease durmg the past decade 
^ in' the number of masonry wells, m these as comparedirwith other pro-vmces,. is 
'no doubt to be found m the-rehanco which is placed on temporary weUs 

• ' J 

537. Temporary wells — Inuo province in India are the general facihties for 
.the construction of small -temporary wells at all comparable with those of. -these 
provmces There are no doubt large numbers of such weHs in the Punjab, hut 
even m that provmce there are four masonry to one temporary weU, and the 
"total ntimbei of temporary 'weUs does not exceed 76,000. Whereas in the Dmted 
Provinces in a dry yeai nearly a miUion'-temporary wells are m nseforamgation, 
that is, for 'each permanent weU there are two temporary wells They differ 
- from -the permanent wells m being Imed with a cylmder rf wood, wiokeivwork, 


•TIuh theory of the action which takes pkcenl a well nas first advanc^ed hyM^. J ’ S..Beresf(ird 'df 'the 
-tJmted Provincea, Ifngafaon'Depdrtmentv. .m . „ . C- . ... i 
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m In'ui-hwood, in^foad oF in.n‘V)nij'. Tlio liTung. n nilo, i*; oan’ied uplo only a 
Tow foot nl) 0 ^o llx' ^^atcl KUirnoo Tlip lom])ornvy noil may, like tlio pomianonf 
noil rooon 0 ils Mipplj <‘ilhc;i From a ‘spnng oi From percolation. AVhoic the 
supph i‘.nholl> In percolation llio (cmpoiar\ n ell m a mere hole m the ground 
From %\ Inch \r.ilcr IS di-nnn h.^ manual l.ihour with the aid oF a uhcel or a 
noightcd lo\cr Such a nell seldom irrigates more than two acres, and often 
only a mere fraction of an aero good spring nell of the temporarj’’ kind, such 
ns are Found o\tcnsnel\ in the Ganges-.Tumna 3)oah, mil irrigate four oi more 
aim's in the season. They aic norked hy hullock jioncr and occasionally carry 
mon' than one nnter-hag Tlic cost of a temporary nell may he anything from 
Its *j to Iks oO aceonlmg to its depth and the natiuc of the lining. 

nnS. Famine pvofrrfirr valve of welln — Wo have already (paiagraph 508) 
drann attention to the fact that m these proMiices the use of wells for uiigation, 
other than that of sugar-cane and ganleu crops, is confmeil almost entirely to the 
rain season, and that lhe\ are of little value m atfonhug protection to tho Iharf 
crop. But there < an he no doubt that m 1 80(5-07 it nas the n ells, and the wells 
alone, nhich soMd the grcatei pait of the Ganges-Gogra Boah from a famine 
nluch noiild ha^c mailed in intensil\ that of Bundolkhand 'Jlicy made 
possitih* the soning of the rah, and the rcplncmg o\cr a large area of the failed 
Uinr{f In laln crops Jyirgeh owing to the prompt and timely action taken by 
the IhicjiI Goi eminent m granting liberal advances under the Loans Act, over 
550,000 temporan wells were made in that >cai, tho construction of some 
thousands of mnsonn wells was put in liaiul, and mam others were icpaired and 
improved. I'mhahh not lc5s than half the c\tm mimhorof temporary wells were 
made mth the aid of the monc\ advanced But m addition to this, as was obseiwed 
hj tho l>ocal Government at the time, tlic i nine of the policy consisted not 
nicrch in the amounts adinnccd and the nnmbci of wells winch the cultivators 
ncrethcrchj eimhlcd to eonstiuct, Imt in the stimulus which was given to 
jimnte effort and the conlidcncc inspired in the Goicrnmcnt It is difiicnlt to 
concen c a mon' striking instance of the success of the policy, which we have 
strongly rcconnncn(lc<l elsewhere, of making, at the earliest possible stage of a 
tiircatened f.imine, largo and lilicml admnccs for the construction of temporary 
wclB, as well .as for seed, cattle and lifting gcai 

539 Scope for the crlcimou of tccll-tr) Igattov — j^ter careful consideration, 
we ha^e come to the concliLsion that, notmthstanding the large extent to which 
woll-i meat ion is nlrcadj ])ractised in tho United rroiinocs, there is wide room 
for its extension In Hnndclkhand, the tract most exposed to famine, nothmg oan 
he done in the black soil tracts for which w cll-imgntion is altogether unsuitable 
But in tho south of the .Tliansi district, and m a few other parts of Bundolkhand, 
there arc red and mixctl soils jicifoctlj siutcd to irrigation, and water is available 
at motleratc depths Partiouhirly fa\ oiunhlc conditions exist near the so-caUed 
‘lakes' of Ilamnpui and (be smaller tanks elsewhere, in tlio proximity of 
which the water level is raised Bi the embanking and terracing of other 
jiarts of the country the water lev ol for purposes of woU-iriigation may he 
raised matcnallj The w ells also are for tho most part permanent and durable 
In these tracts, therefore, as in the Deccan, all tho concessions and methods 
winch "wc have advocated in tho general chapters on piivate irn^tion works 
and loans for improvements, may appropriately he offered and tned Of the 
great alluvial tracts north of the Jumna tho only parts in w^liicli well-imgation 
IS impracticable arc those, mostly m the neighbourhood of the high banks of the 
groat nvers, in wliicli the subsoil water is found at prohihiti\6 depths Else- 
wliore distinctive treatment must he adopted according to the reijuirefflents 
of districts and parts of districts, 

5d0 In tho districts of tho Ganges- Jumna Doab, which are hheraUy pro« 
vidcd with canal irrigation, no special measures will bo required, except pos- 
sibly in those few localities w’luc.h cannot he reached by canals or their OxteU- 
sioris In such locahtics, which are generally favourable for the construction of 
permanent wells, advances should ho raven fieoly. But, so far as we can judge, 
free granta-m-aid will net ho required 
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541 In parts at least of the Ganges-Gogra Doab a greater measure of 
hberahty will be justified The districts of the Lucknow Division which are 
situated in the centre of this tiact suffered severely m the famines of 1896-97 
and 1877-78, and m parts of them all there is considerable scope for the ex- 
tended construction of permanent wells Heie giants might be aUowod m addi- 
tion to advances The western portion of the tract, comprised in the Eohil- 
khand Division, suffered considerably in 1877-78, but escaped easily m 1896-97 
It is also doubtful whether, except perhaps m the district of Budaon, condi- 
tions are favourable to the construction of permanent wells The matter should 
be carefully mquired mto, and wherever permanent wells can be made with 
advantage their construction should be sedulously encouraged by advances , 
but grants need not be made until the wants of other tracts, where the neces- 
sities are greater, have been satisfied In the Pyzabad Division of Oudh, m 
the district of Jaunpur, and m parts of Allahabad and Benares m the south- 
eastern angle of this Doab, well construction has advanced so far that special 
measm’es of encouragement are not urgently required The same also may, per- 
haps, be said of the districts of the Gogra-Gandak Doab, m many parts of 
winch, also, tank-imgation is generally very efdcient 

64)2. Takam advances — There is, however, probably no district in which 
tahcm might not be granted for permanent wells on a materially larger scale 
than at present The majority of our witnesses are not enthusiastic as to the 
amount which can be done m this way, and the Hon’ble Mr Boberts, the Local 
Member of the Commission, has rightly drawn attention to the difficulties which 
axe certain to be encountered owing to the sub-division of holdmgs, the want 
"of co-operation, peculiarities of tenure and other causes , and he does not, hke most 
other local members, press for ' large mcreases in the tahavi allotments, or 
express any hope that, the progress of well construction can be materially 
accelerated by anythmg which Government can do We agree that here, as m 
other parts of India, the progress in the construction of permanent wells to be 
healthy must be gradual But we are not satisfied that the possibihties have 
been exhausted Individual officers have occasionally been very successful in 
the distribution of takavi m ordmary years , for instance, Colonel Pitcher, who in 
one season distributed over half a lakh of rupees m a small district Over the 
Provinces as a whole, the amounts advanced m ordmary years have been very 
small , and it is clear that, generally speakmg, no strenuous or sustained 
endeavour has been made to stimulate the execution of private improvement 
by means of tahavi Dntd an endeavour of the kind has been made and failed, 
the attempt ought not to be abandoned 

643 As m other provmces, the procedure IS capable of substantial improve- 
ment on the Imcs indicated m Chapter VI In particular, subordmate distnct 
officers should be everywhere empowered to make advanees without reference 
to the head of the district, and the necessary inqmnes should be made by them 
and money advanced on the spot Borrowers should also be allowed free 
option of long terms of repayment, fixed solely with reference to' the durability 
of the work In the Doabs, however, some caution may be necessaiy m tha 
matter, as the hfe of weUs is uncertam But it should be within the discretion 
of the officer granting the loan to allow a period up to at least twenty-five years 

544 With regard to difficulties of tenure and the hke, we first observe that 
the people who are hkely to take the advances are the smaller zamindars and 
permanent tenants Wrth regard to the former no difficulties arise. Idieirland 
IS freely available as secunty for advances, and under existmg rules long penods 
of exemption from taxation are allowed In Bundelkhand there should be no 
objection to makmg the exemption perpetual The resulting loss of i evenue should 
bo trifling, and the need of wells as u protection against famine is so great, that 
no measure of hberahty allowed ehewheie ought perhaps to bo denied here 
It mav bo doubted, hon ever, whether the grant of perpetual exemption will 
hare much practical effect Elscwheic m the United Provmces it is qmte 
unnecessary, for the mere purpose of encouraging the construction of permanent 
wells, to make this concession 
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.■■,15 Jinpror rmi'itfi btf /('uatilfi — As rt';;ar(K tonaiils, hoA\ c\ cr, )t is itnj^os-* 
m 1)K' lovij tli.it under tlicoMsliii" lui Ihov cinoj cvcrj’ii here a fan measure of 
protcction a^.nmltlip cnlinncemont of their icnts after they haic constructed 
wells In Oudh the law grants no protection bo.iond fiMiig rents for seven years, 
— a period olniou^h insuflioicnt to exhaust the value of such an improvement as 
a pcrnv.uicni vudl. But thcic is no part of the linited Provinces in which the 
construction of pernianrnt veils h.is made more rcgulai and consistent progress 
than in Oudh : and the host informed settlement and rcicnuc otTicors seem to 
thinlv th.at tho^' landowner^, who aie least disposed to encourage tenants m such 
con''truc(inn do not succeed in preventin': it hv enhancement of rent This is 
due to the fact that in Oudh there is httlo or no dinerence between the rates 
of rent onirnenltd and uiniTigatcd land (hereafter referred to as the wet anddr,v 
rat(s), and that neither hind of r.itc is excessive It would probably, thoicfore, 
not lie worth while to make am serious alteration iii the Oudh rent laws, with 
the ohject of jirolceluig the tenant from the trifling enhancement to which he 
IS at present halfle on construction of a well In the Provnneo of Agra, how- 
ever, the e\tC5^ of wet ovi r dn rates is frcqvicntlv considerable, and the case is 
therefore dilTirent Hire tenants with a permanent right of occupancy arc 
jirotected acainst enhaneenieiit of rent for a jienod of ten }cars, and the- law 
also provides that their rents slmll not he enhanced on the ground that the 
prwlnctivc ]'ovveiN of the land held In the tenant have been mci eased by an 
improvement ctTcotcd hj his ngenev or at Ins expense By another provision, 
however, the landowner IS allowed to claim an enhancement of rent on the 
ground that the rite paid by fho tenant is below (he prevaihug rate paid by 
oecupanov timants for land of similar qn.ahly and enjoying similar advantages 
The comcquence is that a tenant, who for the first time introduces wcU-imga- 
(loii into a tract prcviouslv uinmgntcd, is not exempt from cnliancemcnt of his 
rent up to the rate prevailing on Land m the same ncighboui hood, in vrhich 
simil ir facilitie'. for irncation exist TTence if a tenant make a temporary 
well he Will he c.illr,l upon to pay the wet rent rate on land imgahle from it, 
and njiparcntlv if he repl.aees an mfenor earthen well by a permanent masonry 
well, and sr> contrives to irrigate a larger area than before, lie wnll ho liable to 
jm the wet intc on tin* additional .area It is worthy of consideration whether 
the law oucht not to he made more lilicral for the tenant Tlic cxistmg provi- 
vioas arc di fended on the ground tluat the difference h(‘tw ceil the dry and the 
wet rate is the cquiv.alcnt of a royalty on the subsoil w ater, to which the 
landowner is fmrlv entitled Admitting this, however, it must be remembered 
that Government is entitled to take a smuLar royalty from landowners w hen they 
make irng-itional improv einonte, .ind that Govcmnirnt foregoes its shaie of tliK 
royalty for at least n whole 1 hi rtv years’ period of settlement Tenants who 
make similar iinprov cments would seem to he eutitlcd to receive from their 
landowners not Icsshhenl trc.atmcnt than improving landow neis receive from the 
State. Wo submit, therefore, for consideration tlie suggestion that when a 
tenant constructs a permanent well, the land commanded by which was previ- 
ouslv unirngatcd and assc'sed only at diy rates at the time of the construction 
of the well, the land should be exempt from wet rates uutil the expuy of ten 
ycara after the period for which tlio tenant is entitled to hold the land 
at the existing rental Thus, if a tenant constiaicts the well at the commence- 
ment of the ton ycai-s’ penod for which his rent cannot he enhanced, he wiU 
secure exemption from wet rates for a pciiod of twenty years Such a measure 
as w c propose would, w c believe, prove an elfcchvo inducement to tenants to make 
permanent masonry w eUs It may he opposed by the landowners, hut if it 
results in the extended impiovement of their land it will tend to their permanent 
heneht It cannot ho considered unjust to them, since the additional period 
of exemption suggested for the tenant’s improvement is only one-third of that 
which the landowner receives from Government for Ins own improvement 

5dG Transfer of occupancy rtghfs — Another difficulty m getting money 
adv anced to tenants which has been brought to om notice is this the land 
of tenants not being legally transferable except to a very_ bmited extent 
to co-sbarei-^ m tbc tenancy, and by sublease, cannot be received as secunty 
foi the advance As a remedy *it has been proposed by one competent 
witness that tbe mterest of o'ccupancy tenants m their land should be 
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made transfemblo for purposes of recovery of talcmt advanced to them, and 
that a special law, of which ho has funiished a draft, should he paased 
for this purpose. The great majoiity, however, of local officers seem to 
he strongly averse fiom such a measure, winch would no douht ho 
opposed hy the landowners Wo accordingly hesitate to recommend it. But as 
pointed out m the general chapter on talam, legislation of the kind has 
been passed m the Central Provinces Its cllcct there might, we think, ho 
watched with advantage , and if the result is to faoihtate the advance of talavi 
to tenants, without causmg substantial injury to eitlioi landowners or tenants, 
the advisahihty of undeitaking fuithcr legislation ni the United Provmccs might 
bo senously considered 

64)7. Boring tools — Wo hai e liad frequent occasion to mention the clay beds 
fiom below which the supply of what are termed spnng-ivcUs, whether permanent 
or temporary, is drawn The distribution of these beds and their depth below the 
surface arc extremely variable, and on these factois depends largely the suit- 
abihty of any tract for the construction of the dilferent lands of well as 
woU as the success of individual noils The pco)do arc caid to be wondeidully 
well-informed as to the distribution of the bods Nevertheless, instances aio 
very frequent in which wells fail owmg to failure to strike them, or to fin din g 
them of insufficient thickness , and with the object of ensunng more uniform 
success the Agricultural Department has recently employed a small establish- 
ment equipped with bormg tools, and men and tools are lent for a small fee to 
landowners and cultivators who desire their sennccs We think that this 
system deserves extended trial, and have made similar recommendations for 
other provinces ’ 

648 Tanhs — Ulicre aic practically no embanked pm ate tanks of any con- 
siderable size m the Umted Piovinces Close to almost every village there is a 
pond, the excavation of which afforded matenals for the construction of the 
dweUing houses , and occasionally m some parts of the country, especially m 
Mirzapur and the Bundelkhand districts, ivater is held up by small embank- 
ments across depressions or drainago lines But, except in Alirzapm and the 
adjoinmg ^rans-Jumna districts, where the tauks aie often fed by diverting 
natural streams, these two classes of tanks are used chiefly for watering cattle 
and bathing purposes , and the jhils or natural depressions which are found in 
laige numbers, more especially in the eastern districts of the sub-montane and 
central tracts, account for nearly the whole of the irrigation classed under tanks. 
In a favourable year over 2^ million acres are irrigated from this source , but 
m a year of drought the supply of the tanks fails and the aiea falls to undei a 
milhon acres In manv distncts, in a yeai of severe drought, it may even be 
reduced to one-fourth of the area of a normal year But though the tanks fail 
when they are most required, their protective value is veiy considerable They 
ensure a good crop to a large area m all ordmary years , and occupying as they 
do a considerable portion of the ground surface, their effect m mamtaimng the 
level of the subsoil water must be very gieat 

649. OanaUfor filhng jhils —It has been suggested that some of the large 
snow-fed rivers, aU of whose waters are not required foi duect irrigation from 
canals, might be utilized to fill the tanks m a year of drought W e have no doubt 
that the supply of many tanks could be assuied by this means, and the proposal 
has the great advantage of interfermg to the lea^ possible extent m the vested 
nghts of the cultivators to the waters of the natural But the cost would 
probably be great m propoition to the advantages ooiiFened,and we are doubtful 
as to the ultimate benefit to the country The water uould no doubt have to be 
lifted before it was dehvered on to the held, and thus the loss of water from the 
village channels would be reduced to a nummuip. But, on the other hand, the 
largei area of ground which the watei would cover, both m the jhils themselves 
and m the channels constructed for conveying water to them, and the extra 
volume of water which would undoubtedly be pom’ed on the fields, would lead to 
increased percolation into the subsoil This would mean an addition to the sub- 
soil water and a counteraction of the effect which dry years now have m letard- 
ing the rise of the subsoil water level. The addition would be immaterial if it 
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•were certain tliat the canal would only be used in } cal's of really senous drought 
Ifut ■vibcn a canal had once been made, we think it vei’y unhkely that its use 
would be iigidly confined to such ycais It would in aU probability be opened 
and used when thcio u as any hope of its water afforduig real and immediate 
benelit to the ciiltivatoi If this -wore the case the cilcct which dry years 
undoubtedly have in pici cnting a rise in the subsoil water level and m mam- 
tainiug its ]iresont cquilibiium, u ould be considerably diminished , and the result 
Mould infalhbly be a gradual rise of the subsoil water table Once the present 
cquihbniun had been upset, sooner oi later, the rise would become senous, and 
Mc should not then have, as in the case of a canal for direct imgation, the 
countcractmg cilcct of an efficient diamage system Efficient drainage means 
the cmptpng of tho^/n^s, and keeping them empty for as long as possible , a 
result wluch Mould obviously be incompatible Muth any an'angements for keep- 
ing them filled or even paitiaUy filled On these considerations we are 
doubtful of the adiisabdity of constructmg j/«Z-fiIhng canals extensively m 
any part of the counti-i m mIucIi the spring level is already high At tho 
same time we recogmze tlic dangei of generahzmg on any question of the kind 
Ihc probable advantages and disadi autages of a canal for faUmg jliils in any 
tract can only be determmed by detailed local obseri ations and mqumes, and 
by careful observation of the effects of a rise or faU in the level of the jhtls on 
the Mater suiface of the wells in their •vicimty 

550 Other private toorls — Irngation by liftmg Matci from streams and 
rivers, or by di'^ ertmg it mto small private canals or nver channels, accounts for 
most of the three-quarter milhon acres imgatcd from ‘ other sources ’ A' early 
half of the area shown under this head is comprised m the three districts of 
Shah 3 ahanpur, Gorakhpur, and Bastn 

551 Messrs Peppe’s and Jloldsioorth's canals %n Goialhpnr — Oimdjyi^ 
dual works the canals vhich have been constructed by Messrs Pepp5 and 
Holdsworth in their estates m the Gorakhpur district are remarkable instances 
of what can be done In pm ate enteipnsc for the development of irrigation , and 
also of tho great benelit of water to nee cultivation even where the average 
rainfall exceeds GO mcbcs, if it is hablc to be defaciont or unf a-\ ourablv distri- 
buted thi-oughout tho season In Mr Pepp6’s estates an area of about 40,000 
acres has been brought under irngation by constructmg earthen embankments, 
provided vnth sluices for passing flood m aters, across those streams which, nsmg 
m Kepal, flow through the estates By this means the vater is held up and 
diverted into more than 100 miles of inigatmg channels The embankments 
form reservoirs from which the upper 5 or 6 feet can be drawn when the 
volumes m the rivers fall beloM rcqimements A portion of the flood water is 
also diverted and stored m a ncighbounng depression Mr Peppd’s works, 
it IS satisfactory to note, have been imitated on a smaller scale by the native 
owner of an ad 30 imng estate, and the good example Mhich beset might 
apparently be followed with considerable ad^ antage m other estates if the owners 
could be persuaded to combme Of the possibihty of this ilr Peppe is, how- 
ever, bv no means hopeful IV c should note that the water supphed by these 
worte is used chiefly for nee. It is also taken for a small area of rabt crops, 
but for thise, with a view to the prevention of water-Ioggmg, the cultivators axe 
made to hft the water on to their fields The works m Mr Holdsworth’s estates 
consist of a number of small reservoirs in which the local rainfall is collected for 
the irrigation of about 16,000 acres of nee and ? abi lands 

552 Fteld embanlments — Theie are no records showmg the area of 
embanked fields m the Emted Provmces, but in the trans-Jxmnia districts, small 
embankments, 3 oi 4 feet high, similar to those of the ad 30 ining distnets of the 
Gentral Provinces, afford valuable protection to a considerable area. 

553 Extension of private tcoi Is other than wells — In most of the sub- 
montane distnets there apjiears to be stdl room for the construction of small 
canals and other pnvate works for utihzmg the waters of hill and local streams ; 
but for these no special measures appear to be necessary In the case of larger 
works, which would irrigate m more than one village oi estate, it would be better 
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for Government to undertake tkeir constniotion as State Works. The only 
classes of private works, other than wells, in connection with which the assistance 
of Government is urgently reqmred aie the tanks and field embankments of 
Bundelkhand By the construction of the Betwa Canal a large portiop of the 
Jalaun district has been rendered fairly secure The Ken and Dassan pro 3 eots 
will, it is to he hoped, afford similar protection to large areas in Banda and 
Hamirpui , hut m all these districts, moie especially m Jhansi and Hamirpur, 
theie wiU still remam large areas, winch will have to depend for their protection 
on the utilization of the local rainfall The aieathat can' thus he provided for 
will be small ; the works themselves will he small and scattered , and, at the 
best, the pioteckon afforded will be incomplete But, exceptmg perhaps the 
Ken and JDassan canal projects, there are no possible irrigation woiks m the 
Umted Provmces, which are of more pressing necessity than these, or to which 
the attention of the Irrigation Department can be more usefully directed Here, 
as elsewhere, these small works wiU be liable to fail m a year of drought 
There is no doubt, however, that the viUages which suffered most during the 
lecent dry years were those which had no tanks, and we have had ample 
evidence, from Mr Silberrad, the Sub -divisional Officer of Lahtpur, and others, 
of the general benefits derived from the tanks and embankments, and of the 
good results of the repairs and improvements earned out during the ffimme of 
1896-97 and the drought of 1899-1901 "When an Engmeer has been appomted, 
as recommended in paragraph 630, and provided with the required staff, the 
first measure necessary will he a systematic reconnaissance of each separate 
catchment, and a survey of the tanks at present existmg and of any suitable 
sites for new tanks The tanks which seem worth repainng should then be 
selected , and m each case a rough estimate should be made of the cost of 
placing the work m a thorough state of repair, and of providmg it with a proper 
outlet and an escape for flood waters Rough estimates should also be made of 
the cost of possible new tanks, meluding large field embankments, and m each 
case an estunate should be made of the aiea hkely to be benefited With these 
estimates available, the extent to which the cultivators are wilhng to meet the 
cost can be ascertained, and the assistance which Government can reasonably be 
expected to render m carrymg out the work can he considered It can then be 
decided whether a detailed project and estimate is worth preparmg, with the 
object either of having the work carried out at once as a State or private work, 
or of having it brought on to the programme of rehef works 

654.- In respect of the extent to which Government assistance wiU be 
required our information is not sufficiently detailed to enable us to form any 
defimte opimon But we have no heatation m saymg that, generally speaking, 
very much moie hberal assistance will be needed, and may rea'^onably be 
rendered, than that which we have recommen ded for smular works m the Central 
Provmces (paragraphs 366, 361, 362, 876, and 376) With this reservation our 
lecommendation regaidmg those works may be read as being generally 
apphcable to these. The recommendation made m paiagraph 376, that in certam 
cases Government should beai the whole cost of the work if the tenants agreed to 
pay a small annual charge on the acreage benefited, would appear to be specially 
suitable to the small tanks and field embankments of Bundelkhand No work 
eithei of impiovement or construction should be undertaken until the land- 
owners concerned have agreed to be responsible for the annual petty repairs. 
The recommendations legardmg acquisition of land (paragraph 362) may be 
taken as apphcable to all districts of these Provmces m which there are private 
canals, or m which there appears to be any scope for then useful extension 

(v), — Famine toorhs and programmes. 

665 Famine of 1896-97 — There have been no works of famine relief earned 
out in the Dmtcd Provmces smee 1896-97 , and as the works earned out in that 
year have been dealt withm the Report of theEanune Commission of 1898, it is 
unneeessaiy foi us tc refer to them beyond notmg that, out of a total expendi- 
ture of 121 lakhs meurred on works of rehef, Rs 20,000 only were iment on 
actual u orks of irrigation This small sum was spent by employmg rehef labour 
on the Eatchpur Branch of the Lower Ganges Canal, which was then under 
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conslruotion as an ordinary’’ nork Over 55 lalxhs Tvere indeed spent in improv- 
ing and deepening tanks, and in constructmg a few new tanlvs m the Banda dis- 
tnot, and wc have had evidence as to the real utility of some of these works m 
ovtcndmg irrigation and rondermg the nator-supplj moie secure But the vast 
maiority consisted of mere deepening of iLllagc tanks, which aie used almost 
entirely for domestic purposes and supplying water to cattle These woiks have 
their own use , hut wo have no doubt that, at least in the districts south of the 
Jumna where the famine n as most felt, many of much gicatei and more per- 
manent utility than those nhich were actually carried out, could have been pro 
vided if projects had been m readiness for the im]jrovement and rejiair of exist- 
ing irngation tanks, and for the construction of new tanks and field embank- 
ments 

556 l^rogrammcs of relief worls — ^The latest programmes which were laid 
before us certainly provide ample work for any number of people who are hkely 
to require employment , and village works occupy a prominent place in the 
programme of almost every district The great bulk of the u ork, however, still 
consists of raising roads, collecting road metal, and deepening village tanks , and 
in most part of the Provinces this must continue to be the case But, m the 
south-Jumna districts at least, where famine is most frequent, we have no doubt 
that, if the proposals made in the previous section are accepted, it will be 
possible to substitute for some doubtful works now on the programme a number 
of rcaUy useful imgation works, mcluding field embankments 

• 

557 TVorls tn ratines — "While m Bundelkhand we had an opportunity of 
inspectmg some small tank works at Raksba, uhich were constructed 14- years 
ago by ^Ir G E Ward, at that time Commissionei of Jhansi The object of 
these works was to chock scouring and luvimug, caused by the too rapid off- 
flow of the rainfall, by throw mg across the minor drainage lines a senes of low 
banks, so that after heavy ram there should be a succession of shallow ponds, the 
water m which would by degrees soak into the subsoil and tend to raise the 
spnng level in the neighboiuing wells The banks would at the same time 
check the denudation o isoil which would be depouted m the ponds and form a 
bed of good soil whioh could be sown with a labi crop as the water disappeared 
A similar system has been practised lai gely by the French Forest Department 
in the valleys of the Alps We foimd that the deposits above the hanks at 
Eaksha wore not veiy extensive, and that no attempt had been made to cnltivate 
above the hanks , hut the banks have been useful m mcreasmg the cold weather 
‘supply of the stream, aud in mamtaming the water level of the wells m the 
immediate vicmity where there was a large area imder cultivation Any 
meastues foi checking denudation and ret ainmg water in Pundelkhand are desir- 
able , but a number of years must necessarily elapse before any tangible results 
can be obtamed such as would justify considerable expenditure on tbem by the 
State, more especially where the people cannot be rehed on to do their part in 
keepmg them m repaii K evertheless we think that they are works on which, 
m the absence of anythmg better, lelief labour mav with advantage be employed, 
if suitable sites have been carefully selected beforehand 



Chapter XX -UPPER BURMA AND BALUCHISTAN 


658 Inlroduotory —The provinces of Upper Burma and Baluchistan were 
both excluded from our tour of inquiry , hut for statistical purposes we have 
mcluded them in the area dealt with m this report, and we shall now give a 
brief abstract of the mformation which has been furnished to us regarding 
irrigation works, both State and pnvate, m each of the two pi’ovinces, and the 
possibihty of their further development 


Section I — ^UPPER BURMA. 

659 General conditions — Irrigation in Upper Burma is for the most part 
confined to the ‘ dry zone,’ a tract from which the Arakan hills divert the ram of 
the south-west monsOon It extends from Minbu and Mag we in the south to 
Shweho in the north Within this tract the ramfaU vanes locally from only 
15 to 30 inches, and it is hable to great annual fluctuations In many places 
the local rainfall affords the only source of irrigation, and when this f nils and 
there is no hope of securmg a crop, the people migrate m search of employment 
into Lower Burma In the seventeen Bntish distncts comprised m Upper 
Burma, about 4| miUion acres were cropped m 1900-01 , and of this 828,000 
acres or abdut 18 per cent weie imgated. Rice constituted about one-half, and 

the millets, about one-fourth of the total cropped area 

« 

660 State irrigation worTcs — The State imgation works of Upper 
Burma may be classed under two heads ma]or works and nunor works. 
There are only two major works — ^the Mandalay and Shwebo Canals, both of 
which are still under construction The former utilize the waters of the 
Madaya nver for the annual irrigation of about 90,000 acres m a portion of 
the Mandalay district which has suffered frequently from drought It is esti- 
mated to cost 47J lakhs and to yield a net return of 6f- per cent The canal 
was opened in 1902, but the syrtem of distnbuting channels is still mcomplete 
The Shwebo Canal, from the Mu nver, is estimated to cost 48 lakhs and to yield a 
return of over 8 per cent on capital It ■will irrigate 160,000 acres in the Shwebo 
and Sagaing distncts where, o'wmg to the uncertainty of the rainfall, cultivation, 
is very precanous The canal is not expected to come into operation until 
1906 


661 The mmor works consist of about 200 works for which revenue accounts 
only are kept, and some smaller works which yield no revenue The works for 
which revenue accounts are kept compnse 14 canals, 4 large storage works, and a 
number of smaller canals and tanks M ost of them are old works which were in 
existence at the time of annexation , but many of them had fallen into ^dlsuse 
o-wing to the want of arrangements for controlhng floods, and, m the case of canals, 
to faulty alignment and the absence of permanent weirs, regulators, and falls. 
The works had been greatly neglected m the later years of Burmese rule,'^ 
and since annexation an outlav of about 50 lakhs has been mcurred on their 
improvement and on the construetion of additional works In 1900-01 the 
receipts, mcluding the share of land revenue credited to the works, ^exceeded 
the total charges by 4 lakhs On the completion of the works of extension and 
improvement the annual net revenue ■will probably exceed twice that sum As 
already stated, the works irngate annually about 350,000 acres 

662 Scope for extension of State loorhs — In addition to the two major 
works, one of ■wluch is nearly completed and the othei still under construction, only 
tuo works of any considerable size have been proposed — the Mon and Tenatha 
Canals The former consists of canals on the north and south sides of the Mon 
nver, taking out from above a weir common to both systems These canals 
will effectively protect a portion of the Minbu district which is now subject 
to frequently recurrmg scarcity. The estimate for the works, amounting to 
4-1 lakhs, has recently been sanctioned. The canal ■wiU irrigate annually about 
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79 ,000 acres or 93 per cent of the irrigahle area, and is expected to yield a net 
retnrn of 6 7 per cent on its capital cost Hie Tenatha Canal is a smaller and 
less promismg nrork, for the utilization of the surplus supply of the Kadaya nver. 
It IS estimated to cost about 10 lakhs, to imgate annually 16,000 acres, and to 
yield a net return of over 5 per cent on capital cost These are the only large 
irrigation schemes hkely to he carried out in Upper Burma, as there is said to be 
no prospect of utihzmg the yraters of the Irraivaddy, Myitnge, and Chmduin 
nyers 

563. Uor does there appear to he much prospect for the further construction 
of minor irrigation works, past operations haymg exhausted most of the fayour- 
ahle sites In the Kyaukse district, however, which is traversed by two rivers 
and irrigated by thirteen canals, there is still room for extendmg irrigation by 
improving the smaller distributary channels A considerable expenditure has 
been mourred on constructing permanent weirs for nine of the canals, and on 
enlarging and remodelhng the laiger channels A contmuance for a few years of 
the present pohcy of grantmg hberal allotments for these works of improvement 
will admit of the mmor distributary cliannels receiving attention, and should result 
in a considerable extension of the irrigated area The same remark apphes to 
the distnbutary system of the Nyaungyan-Minhla storage works in the Meiktila 
district There appears to be also some possibihty of utihzing, for the extension 
of irrigation in the eastern districts of the dry zone, the more assured and 
abundant rainfall of the Southern Shan States plateau, and of the range of bills 
which divide Tamethin from Magwe, and Meibfala from Myingyan. Hsewhere 
there is apparently but httle if any possibihty of constructing works for the irriga- 
tion of any portion of the dry zone, excepting such as would be entirely dependent 
upon a scanty and uncertain local rainfall ; and the advisabihty of constructing 
works which would certainly fail m a drv year, and which might attract a popula 
tion that could be better located elsewhere, is extremely doubtful Certainly 
the execution of woiks for which the water-supply is not assured should be post- 
poned until daily registration of the flow, throughout a number of ramy seasons, 
shows conclusively what supply will be available. 

564 Private tTrigation tcorls. — ^IVe have but httle information regarding 
the private irrigation works of Upper Burma By far the most important are 
the private caoads which imgate annually about 300,000 acres Two-thirds of 
this area lies in the single district of ]Magwe, m wliich every stream flowing 
from the hills towards the Irrawaddy has a series of sand or brushwood hands 
with a channel to each These temporary works are constructed by the villagers 
who combine either to construct them themselves or to hire a contractor. In 
this district nearly the whole area that it is possible to bring under irrigation is 
occupied by these small canals and many of the streams are taxed almo^ b^ond 
their capacity- lu addition to the area irrigated by private canals in Upper 
Burma, about 75,000 acres are irrigated from small private tanks and 100,000 
from ‘ other sources ’ In a favourable year about 7,000 acres, or less than one 
per cent of the whole imgated area, are watered from weUs “W ith regard to 
weU-irrigation, the Honourable Mr Korton, to whom we are mdebted for much 
of the information contamed in this section, writes — 

"Well-irngation has not been mentioned by any of the distnct officers, but the bttle 
expenence that has been obtained tends to show that the Burman cultivator finds it too 
erpensive and the labour mvolved too heavy There is no demand for loans to construct ■wells, 
and the only irrigation at present practised is by means of temporary shallow -wells ivitb rudely 
constructed bucket lifts for betel, -vme, or omon cultivation There does not appear any imme- 
diate prospect of extension m this mode of irrigation 

565 Field embankments — Embankments known locally as kazins for re- 
taining the rain water m the fields are to he found wherever rice is gro-wn 

566 Frogrammes of relief tcorks — Programmes have been preparedfor all 
districts which are at all liable to faimne. Eor the bleiktila, Tamethm, and 
Mymgyan districts, thev axe iacomplete, and an Engineer is specially 
engag'd m preparing a programme of irrigation works for these districts, chiefly 
with the object of providi^ a sufficient number of test-works The Mon and 

2e 
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Tenatha Canals t^tU, it is said) suffice for all the relief labour likely to be required 
in the next 11 years And with a people so well accustomed to migration there 
would appear to be no objection to drafting relief labourers on to these worlcs 
When the necessary observations have been made of the supplies likely to ho 
available for contemplated works, the programmes should be extended so as to 
include not only a sufficient number of test-works, but also all schemes which 
promise to have any real protective value 


Section II.— -BALUCHISTAN 

667. General condihom. — The information whioh is available with regard 
to irrigation m Baluchistan is necessarily incomplete Only a small portion of 
the province is under British rule, and it is only about 25 years since the 
British Government has been in any way connected with the administration of 
the country The population, especially in the districts of Tlial Chotiah and 
Zhob, IS scanty, and in many parts the inhabitants arc accustomed to retire 
with their flocks across the border when forced to do so by unfavourable seasons 
The people are shepherds rather than agnculturists The extension of irnga- 
tion works, giving a fairly permanent supply of water, would mduce the people 
to settle down and take to cultivation Unfortunately, m many paite of the 
province, the only sources of supply for irrigation purposes are the floods which 
come down from the hills with great velooi-^ ; they last only for a short time, and 
the water is heavily laden with silt 

668 Mamfall —In the plains and lower valleys the annual rainfall vanes 
from 3 to 7 inches, and is received chiefly durmg the summer months The 
higher portions of the province (3,000 to 7,000 feet) receive 6 to 11 inches 
cluefly durmg the winter season 

669 State ^rngaUon loorhe — There are only two State irrigation works m 
Baluchistan— the Khushdil Khan r^ervoir and the Sbebo Canal, both in the 
<.iuetta-Pi8hin distnct These Irwo works, constructed at a cost of about 16 
lakhs, irrigate annufiUy an aiea varying, according to the nature of the season, 
from 4(,b00 to 8,000 acres , and they yield a return of only 1 or 2 per cent on 
their capital cost Improvements which are now being earned out, with the 
object of increasmg the catchment area, will render the Khushdil Khan reser- 
voir a more useful and profitable work ; and it is possible that closer profes- 
sional supervision may increase the utihly of the Shebo Canal 

670. Extensions of State irrigation’ works — The possibihties of construct- 
ipg new works, both State and private, have recently been mvestigated by 
Mr Mellor, pf the Punjab Imgation Department, who has submitted a hst of 
thirteen proposed State works Their sites all he in the two British districts of 
Quetta-Pishrn and Thai Chotiah, and in the distncts of Zliob and Ohagai which 
are directly under Bntish administration They aye small works, costing 
from five thousand to four lakhs of rupees, and aie chiefly for the utihzation of 
flood waters It is evident from Mr Mpllor’s reports that there is not much 
scope for the extension of State irrigation works for the utihzation of surface 
water, hd permanent supphes of surface water bemg at present almost fuUy 
utihzed Mte have referred in the previous section to the risk pf cpnstructing, 
in thinly populated tracts, works which would be dependent upon a scanty local 
raipfall, as they would, probably havp the effect of bnngmg m settlers foi whom 
it would be difficult to provide in a bad season 

, 67l Tnvate litigation toorhs — ^I’he private irrigation works consist 

largely of works for drawing off the flood waters of hill torrents or the waters of 
perennial streams But the great feature of cultivation m Baluchistan is the 
Tcanez Bield embankments are also extensively made These classes of works 
are thus referred to by Major MacMahon, Keyenue Commissioner, in his Report 
on Imgation Works m Baluchistan ; r- 

The larez is an underground tunnel which taps a supply of water m high ground and 
leads it on to the surface of lower lying country The sy^ia is greatly resorted, to, and to it 
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are duo most o£ the fertile spots m Baluchistan. The Icarez requnes skilled labour m its con- 
struction, and IB not a work on which famine labour can be employed The countiy, however, 
lends itself to such works, and very large areas can be brought under cultivation by then 
means Karez construction is extending gradually It must intnain a purely zamtndari work, 
helped by talavi advances Such help should be generously given, as the kares is the great 
stand-by of the country After inspection of a large portion of Baluchistan, one is convinced 
that the larcz must be depended on to do most towards furthering cultivation. 

The only other permanent cultivation depends upon the small permanent supphes of water 
which are to be found m several streams where they debouch on to the extensive level valleys 
which he between the main ranges of hills The two nvers of the country are the Zhob and 
the Nan 'Ihe permanent supply of these nvers is made full use of 

Cultivation depending on rainfall is as follows crops sown and matured by ramfall m the 
area cultivated , crops sown m plots which are flooded to a depth of 2 or 8 feet by means of 
iorida, the drainage bemg held up ou the lower slopes at the foot of hills , and, thirdly, crops 
sown m land on to which flood water has been diverted from the neighbouring large dramage 
channel 

The only means of extending cultivation hes m — 

(fl) Karezes 

(5) In makmg use of small permanent supphes m nullahs by bringing down m pipes 
water which would otiierwise be lost m the shingle beds before cultivable land is 
reached 

(c) In makmg better use of the violent floods which run in most drainages after heavy 
ram 

In the neighbourhood of Quetta there are several artesian wells and other parts of 
Baluchistan probably offer sites, and it is hoped to push v,ork vigorously in this 
direction, as most of the water from the ramfaU soaks down deep mto the porous 
soil, and can only be brought to the surface for irrigation purposes by this 
means 

572 Ai tesuin wells — TT itli reference to (d), we may add that experimental 
borings in Baluchistan would appear to offer more hope of securmg artesian 
supphes at a moderate depth than m any othei part of India The weUs which 
have already been made in the Quetta valley are all confined to a very small 
portion of the province, but there is no reason to suppose that artesian wateia 
at the same moderate depths do not exist in other parts On the contrary, m 
Mr Vredenburg’s report already referred to (I, 217), it is stated that the struc- 
ture of the alluvial deposits m the valley-plain of Quetta is by no means special 
to tliat locality, but is common in a greater or less degree to all the talus deposits 
that frmge the high mountams of Baluchistan 




OEipmB XXI.-NATIVE STATES. 

(Inoltjding Ajmee-Mebwaba, Berae, and Coorg.) 


Section I — BAJPUTANA 

(i) — Local conditions , use and value of irrigation 

673 Physical and agricultural conditions. — Bajputana, with an area of 
about 130,000 square miles, embraces 20 separate States together with the 
British districts of Ajmer and Merwara In its physical and agricultural 
aspects it presents an extraordinary diversity, inoludmg every gradation 
from the sandy and almost rainless plains of Jodhpur and Bikaner with 
their semi-nomad population and ever-shifting cultivation, to the smiling 
wheat valleys of Kotah, where the ciops are more liable to euffer fiom 
excessive than from deficient rainfall, or to the black soils bf Partabgarh, 
where even opium can he grown without irrigation, and where, until 1899, 
famme is said to have been unknown Almost the whole north-western half of 
the provmce, comprising the greater portion of Jodhpur and Jaisalmer, the 
Shekhawati distinct of Jaipur, and all except a small corner of Bikaner, is one 
immense sandy plain traversed by long lines of sand-hills. Withm this area 
the rainfall varies m annual amount from a few inches in the north and west 
to about inches along the south-eastern bolder of the desert. It is seldom 
sufiQcient to cause any surface flow, and any storage of water for irrigation pur- 
poses IS out of the question The subsoil water lies at a depth varying from 
about 100 or 160 feet in the south-west and north-east to upwards of 300 feet 
along the borders of Sind and Bahawalpur, so that irrigation from wells is also 
impractaoahle except at a prohibitive cost. Thus within this extensive tract 
there is practically no irrigation except in the extreme north of Bikaner, where 
the sand gives place to loam and a small area is irrigated from the Ghaggar 
Canals and from any surplus water that may be passed on from the Punjab 
through the Sirhmd and Western Jumna Canals The scanty population 
support themselves chiefly by their vast herds of camels, cattle, and sheep Such 
cultivation as there is — mostly millets, pulses, and melons — is dependent entirely 
upon the ramf all, all of which sinks mto the sandy soil, so that a very small 
fall IS sufficient to bring the crops to maturity. But they are not always 
blessed with even that small modicum, and partial or total failure of the 
crops 18 a common oocunence. 

674 The country generally slopes upward from the Rann of Cutchand the 
valleys of the Indus and Sutlej nvers until it meets the abrupt northern slopes 
of the Aravalli range between Abu and Ajmer, or the succession of isolated 
hills which mark the contmuation of the range from Ajmer to the borders of 
the Gurgaon district South-west of Ajmer, along the Ime of the Luni river 
and immediately under the northern slopes of the Aravalhs, there aie good 
breadths of permanent cultivation , but, speaking generally, the Aravalhs may 
be said to form a broad dividmg line between the sandy desert on the north- 
west and the hilly and more fertile south-eastern portion of Rajputana South- 
east of the range, instead of a uniform and desolate waste of sand, there are 
extensive ranges of hills, wide nver- valleys, open plateaux, deep ravines, and 
broad stretches of nob alluvial soil — a country generally of good cultivation and 
with fair facihties for irrigation. Here maize, guar and cotton, wheat, barley, 
gram, opium, and sugar-cane are freely grown. The rainfall, however, is 
precarious and partial, varying much from year to year, and in the same year 
from place to place The average annual fall gradually increases from a 
minimum of less than 20mcheson the central watershed (Ajmer and Merwara), 
to about 30 inches in the extreme east (Dholpui), and to nearly 40 inches 
m the extreme south (Partabgarh and Banswara) The two British districts 
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of Ajmer 5jid Merwara, the northern half of Mewar, and the southern half 
of Jaipur, the States of Kishengarh and Shahpura, and a portion of Tonk, lie on 
or near the limits of the two monsoon currents — one from the Bay of Bengal 
and the other from the south-west. This tract receives m some years an 
ample share of both monsoons, and in others only the fitful remnants of one 
Tlius the annual rainfaU is extremely vanahle It is sometimes more than 
double the average; on the other hand, it has been only about half the average 
in no less than six years smce 1860 All these years, and others in which the 
ramfall, though sufficient in amount, was badly distributed throughout the 
season, were years either of scarcity or of famine. But the liability to famine 
is not confined to this tract. All the States to the north and east — Alwar, 
Bhartpur, Bholpur, Karauli, and Bundi — suffer penodicaUy from deficient 
rainfall Those to the south — the hilly part of Mewar and the States of Kotab, 
Jhalawar, Sirohi, Dangarpur, Partabgarh, and Banswara — are favoured with a 
more abundant and somewhat steadier rainfall; but recent expenence has 
shown that their position also is by no means secure 

576 Lookmg to the records of the past it may be said that E-ajputana is 
bable to suffer once in every 40 or 60 years from an almost complete and 
general failure of the monsoon rainfall, leading to widespread and severe famine ; 
and that, m addition, all parts of the province, except the more favoured 
southern and eastern States, are subject to distress and scarcity, arising from 
a more or less local and partial failure of the rains, once in every six or seven 
years Of the winter rainfall of Korthern India, the province generally 
receives only an insignificant share. 

576. Value of irrigation — In a province in which the ramfaU is so preca- 
rious and the cultivation dependent upon it so insecure, there can scarcely be 
any question as to the utility of irrigation We have had ampJe evidence laid 
before us to show that where cultivation is possible, the soil, even when falling 
under the generic designation of black cotton sod, is smted to and repays irriga- 
tion ; that, where water has been provided, the demand for it is practically 
constant and unlimited; and that, however great the ^ent to which it may be 
found possible to multiply irrigation works in the cultivable parts of Eajputana, 
there need be no apprehension lest the water should remain unused. 


(tr) — Existing State irrigation loorJ^ 

577 Sources and extent of irrigation — Excepting the Ghaggar, theUahi, 
and the Ghambal with 'mne of its tributaries, all the rivers of Eajputana have 
their sources withm the provmce and are dependent for their supplies upon the 
local rainfall. With one or two exceptions they aE run dry, or practically dry, 
soon after the rainy season They are therefore but ill-smted for the direct supply 
of canals; while the Ghambal — the one river which affords a perennial supply— 
traverses that part of the province which has hitherto been least in want of water. 
Thus Eajputana depends for its irrigatioa almost ennrely upon wells and storage 
tanks South and east of the AravaUi range, water is generally found fairly close 
to the surface, and there are numerous wells in every State ; hKides numberless 
old scattered over the face of the country, many of them only large enongn 

to provide water for domestic purpose Bot even the smallest of these are not 
to he despised They provide drinking water for men and cattle; the moist bed, 
fertilized bv alluviai deposits, is cultivated as the water recedes ; and many of 
them infiumce the wells by raising and main taming the level of the subsoil 
water for a considerable istance around them — an effect which is perceptible 
even m rears of drought when the hed of the tank is empty. ^Nearly all the 
tanks which are used for purposes of direct irrigation h^e been made of 



^"^hon works are shown in the following statement. We have nor been able 


the extent of cultivation and 


to procure complete and accurate staustics or ei ^ , 

Station ill aU tJi= Tsiicras bo; ihe %nrK grren belon-, relaatg to 
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ceitain States and to the British districts ot Ajmer and Menvaia, iliay be 
taken as fairly correct — 


Xauu of State or Territory 

AUBA IEUISATBD in a NOUMAi STKAB 

Total 
number 
of State 
irnila 
tlon 
works 

IllEIOATION woaKB 
ooNsTupoTro inr 

TUB bTAirS UDKINO 
TJIE PAST 80 TEAKS 

From 

wells 

1 

Porctmtage 
on uormal 
■ros 

anunally 

cropped 

From 
tanks, oto 

Total 

Number 

of 

works 

Cost 

Ajmer Merwam 

Jaipur* 

Jodhpur 

Bhartpur 

Kotah 

Kishengarb 

Alwar 

Sbabpura 

Acres, 

lOfi.OOO 

240.000 

244.000 

110.000 

48.000 

26.000 
129,000 

14,000 

Acres 

86 000 

40.000 
123,000 

90.000 

17.000 

22.000 
64.000 

6,000 


36 

37 
b 

24 

10 

16 

11 

82 


No 

109 

32 

46 

44 

65 

22 

Lakbs 

45 

20 

10 

8 

7 

6i 

6 


• Excluding jagxT or alienated lands 


678 Ajmer-Meiwara — Almost every available catchment in the districts 
of Ajmer andMerwara is utilized to its full extent for the storage of water bv 
the numerous tanks, which, with few exceptions, were all made more than 
half a century ago under the directions of Colonels Hall and Dixon. Lying, 
as these districts do, on one of the main watersheds of India, both the tanks 
and the wells are dependent for their supplies entirely upon the local rainfall 
There are no large rivers to feed the tanks, nor permanent currents of under- 
ground percolation to feed the wells. The extent to which the irrigated areas 
fluctuate with the rainfall is well exemplified by the following figures for 
very recent yeais — 


r* 

Tear 

Balofall, 

From tanks 

ACBES IBBlaATBP 

From wells 

Total acres 

I 



Aeresi 

Acres. 

j 

Acres 

1897-98 

22 7 i 

38,821 

107,677 

145,998 

1898-99 . 

^ 12 35 

26,592 

98,486 

119,078 

1899-1900 

6 64 

1^,421 

4s,776 

57,197 


There are four classes of tanks On class I the area iirigated is assessed 
each year at certain rates w hich vary with the crop grown The lands irrigated 
from class II pay at rates which vary in proportion to the area irrigated and, 
when the supply for the spring crop runs short, in proportion to the number 
of watermgs This variable system of assessment is said to work very satisfac- 
torily Tanks of class III pay an assessment fixed for a number of years These 
three classes of tanks are maintained by Government Those lii class IV pay a 
fixed assessment, but are repaired by the villagers The tanks are credited also 
■with a share of the levenue assessed on wells whose supply they assist m mam- 
taining After special inquiry the share of the well-revenue creditable to the 
tanks was fixed at Rs 86,799 Except in years of drought, when the receipts 
sometimes fail to cover the workmg expenses, the works return over 3 per cent 
on their capital cost of about 26 lakhs The revenue assessment upon which > 
the credit to the tanks depends is, however, very light. 

679. Jaiptir — During the past 30 years the enbghtened rulers of the 
Jaipur State have steadily devoted a considerable amiualdUfai to the construction 
of irngation Wotks. Carried out under the able supervision of Colonel Sir 
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Swmton Jacob, these works have proved of the greatest benefit both to the 
rulers and the people. The accounts of the works show only the revenue and 
expenditure for each year, there are no separate capitol accounts. The 
expenditure shown includes the capital outlay and the cost of annual repairs, 
hut it docs not include the cost of the supervising establishment or the whole 
cost of collecting tho I’ovcnuo. Wc have, however, been furnished with figures 
from which wo have been able to determine appioximately the net revenue for 
each of tho past ten years, and the capital outlay to tho end of each year, in the 
case of 142 works which u ere completed before 1896. We find that the works 
have cost on the average Bs. 124i per acre irrigated Tho rate of gross revenue 
averages Bs. 7 03 per acre, and the average worling expenses Es JL 83 per acre , 
Icai ing a not return of Bs G 1 per acre or 4 92 per cent on the capital cost. 
Tho revenue crcihfed to tho works consists of a water-rate levied on all Lands 
irrigated, and of tho Slate’s share of Iho produce from all lands newly brought 
under cultivation by the works. It is understood that, beyond the water-rate, no 
credit is given to the works for the increased outturn on old cultivation or for 
tho benefit derived from them by tho adjoining wells , on tho other hand, no 
deduction is made for any increase in cultivation that might have taken place 
in tho absence of the tank In addition to providing funds for the construction 
of large irrigation works, the Durbar have been liberal in advancmg money to 
private persons for the construction of wells Durmg the recent famine 
advances to the amount of three lakhs were given free of interest, of which 
about one-fourth was for wells 


680. Jodhpur —There are but few tanks in Jodhpur and but few sites 
suitable for making them The six tanks made within the last 20 years, at a 
cost of 15 lakhs, irrigate 15,000 acres in a favourable year They receive 
no water at all in a dry year, but their effect m raising the level and sweeten- 
ing the water of the wells is said to extend for many miles Along the base 
oAhe Aravalhs and in the vicmity of the Lum nver and its branches, wells 
are extensively used There are 54,000 wells in the State and, wherever water 
is found at a reasonable depth, there aro said to be now a suflficient number. In 
the sandy plain to the north of the Lum the subsoil water is at a depth of 
300 feet, ’and in all this extensive tract there is practically no irngation. The 
State employs a competent Engineer, and the Durbar and the people seem to 
have spared no efforts in making the best use of such scanty facilities for irri- 
gation as their country affords 


68L KishengarJi — More than half the total cultivated area of Kishengarh is 
said to be irrigated in a year of normal rainfall, but in the recent prolonged 
drought the tanks and wells appear to have failed to a greater extent even than 
in the adjommg distnct of Ajmer. Two-thirds of the whole catchment area 
of the State is already provided with tanks. Territorial difficulties have been 
the chief obstacle to the utilization of the remamder. In view of the extent 
to which the manufacture of salt from the Sambbar lake depends upon a snffi- 
cient supply of water, the Government of India have prohibited the construction 
of new or the extension of existing storage works on any of the feeder streams 
of the lake, whether in British temtory or in Xatire States, One of the most 
important of these feeders is the Enpnagar river, which, rising in the hills near 
Aimer traverses and drains the northern and hilly portion of Bishengarh. At 
present there is a difference of opinion as to the extent to which the supply of 
water m the lake is bkely to be interfered with by the works which the State 
proposes to construct; and it is difficult to form a definite opinion in the 
absence' of careful observations, extendins over a number of years, of the 
rainfall on the catchment and of the r^ulting flow at various points along the 
course of the river Observations of this land are now bein^ made, but the 

records extend back only to July 1901 Mr. Manners-Smitb, SnperinfCTdi^ 
Fmmneer, stated before ns that one fiBmgof the four fenks pwpiK^in the 
PnnTia<^r vallev, three of which are m Ejshengarh, wonld raise the snrfaee of 
ibP^lake bvonlv 1*2 inches, the area of the late being 90 square mUes; hot 
penffing the investigation now in process, we have not tbaaght it necessaty 
to 0-0 into the details of his calcnlatiors. the same ^on we bare ^ 
re^mS from considenng whether any ae2ciencT in .he salt supply that 



216 


might be caused by the construction of the proposed works, could not be met 
by improved ariangements for utilizing, more efFeotively and scientifically than 
is fione at present, the water which is allowed to spread over the whole surface 
of the lake 

682 Bliartpur — In Bhartpur, out of one million acres available for culti- 
vation 76 per cent is cultivated, and of the cultivated area 24 per cent is im- 
gated annually The State is therefore fairly well protected by irrigation. 
JDunng the past five or six years, a great deal of good work has been done in 
constructmg new and repairing old irrigation works By an expenditure of 
slightly over 10 lakhs, the area annually irrigated by the State’s work's has been 
mci eased by over 60,000 aoies The works, besides being of great benefit to the 
cultivator, are a source of considerable profit to the State ; for they yield 
annually Rs 40,000 m water-iates, and are said to have moreased the annual 
land revenue by 2| lakhs during the past six years The country affords 
unusual facilities for irrigation, and the works are of a simple and inexpensive 
charaeter They consist chiefiy of embankments or hand^ carried along a 
contour or across a shallow depression, with the ob 3 ect either of impounding 
and distiibuting spill waters from neighbouring torrents, or of impounding the 
surface flow from local catchments The country is too flat to admit of any 
prolonged storage of the water There is in fact only one tank in the State 
in which water is kept m store after the sowing of the winter crops The 
main object of the hands is to submerge the land above them, so as to fertilize 
the soil by the deposited silt and saturate it for the autumn sowings. The land 
being flat a low bank floods a large area The Ajan Bund, an earthen bank 12 
miles long, intercepts the spills of the Banganga river and submerges about 14 
square miles of country, the depth of water bemg nowhere more than 10 feet. 
"When there is water to spare during the rains, or when after the rains it i^ 
being drawn off to prepare the land for sowing, it is utihzed to saturate the 
lands below the embanlanent Indirectly the works are of great utility in‘ 
sweetening the often brackish subsoil water and in maintaining the supply of 
the wells. 

B83 In SIiaTiptira out of 60,000 acres under crops, about 20,000 acres are 
irrigated in an ordinary year — half from wells and half from tanks But in a 
dry year the tanks fail completely , while, if the drought be prolonged over a 
senes of years, the wells water only about one-fourth of their usual area. The 
tanks neveitlieless are said to yield a substantial return on their cost, in years of 
ordmary rainfall 

684 Alwar — In addition to the expenditure of five lakhs in constructing 
22 new tanks, the Alwar Darliar have also spent over 2f lakhs within recent 
years in re-constnioiing and enlarging 40 old tanks. Irrigation has not heeh 
developed on manv of the tanks, the people preferring to use their wells The 
good the tanks do is mainly indirect, by sustaining the suhsoil water-level' 
In manv paits the configuration of the country is not suitable for storage — 
especially near the hills where the steep slopes would necessitate high and 
expensive dams. The valleys are for the most part already occupied by wells, 
the revenue from which is said to be far higher than that obtainable from 
tanks 

685. Kotali — A rainfall that seldom fails, a fertile black soil, and, until 
recently, a supposed immunity from famine, form a combination little likely to 
lead to the construction of in igation works Such are the conditions in Kotah. 
Nevertheless there are signs that the need for irrigation had been felt in that 
State, from time to time, even before the recent famine — the first of which there 
is any record in this favoured country. Small tanks, about 400 m number, 
are scattered over the land These are said to have been made in the fiist in- 
stance for iriigation, though they are not now used for that purpose, their beds 
only being cultivated. During the past 20 years the State has advanced 13 
lakhs fur the construction of wells and field embankments. The number of, 
wells now in existence is sufficient to irrigate over 36,000 acres in a dry year ; 
and there are besides six fairly large worla which have been constructed by the 
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Darbar duiing the past i'Sj-enis nt a cost of about five lakh's. These irrigate 
9,000 acres and are said to bring in a substantial profit to the State. 

r>8G. jBilanc}'.— In constructing the Gbaggar Canals and a few smaller 
works the Bikaner Durbar have done almost all ibat it was possible for them 
to do towards del eloping inigation in tins ill-wafercd State. On the Gbaggar 
Canals which were made during the famine of 1896-97 m co-operation with the 
Punjab Government, the State incuired an expendituie of over 2| lakbs Tlie 
canals depend for their supply on heavy laiufall m the hill‘5, and in almost 
every year since the works weie made, the climatic conditions have been un- 
fai curable According to a statement supplied by the Dewan of the State the 
works have led to a total increase in icvenue of lls 20,000 per annum. 

687 Ollier Stales —In the remaining States the irrigation is almost entirely 
from well's, and the proportion winch the irrigated bears to the cultivated area 
vanes from about 2.3 jicr cent in Dho^nir, to 18 in SiroJit, 13 in Toni and 
BwicU, and 9 in Tartahaci It. Jajsalmcr is, for the most part, a deseit m which 
there is no irrigation. No statistics are available to show the extent of culti- 
vation and irrigation in the 14,220 square miles which are comprised in the 
State of Mewar There are in this State numberless tanks varying in size from 
the Jai Samand, one of (he laigect aitificial lakes in the world, to the small 
tank at which the cattle of the village are watered. They are, however, but 
little used for iriigation , even the great Jai Samand, with a waterspread of 
21 square milci, does not protect more than a few thousand acres. 

688. While this ropoit has been going thiough the pre'^s we have received 
some interesting notes on proposed iingation works in Dholpurby Sir Swinton 
Jacob who has carefully inspected this State. He writes — 

Nature could not have arranged better for the intercuts of Dholpur, If only good ore 
IB made of the opporlunitios atEordc<l, enough water falls at the highest part co irrigate the 
gr.ntcr port of the State and make it absolutely safe against famine 

Sir Swinton has examined four sites selected by Mr Thorpe, the State 
Engineer, where it IS e'^timated that water might be stored sufficient for the 
irngation of about 76,000 acres. Ho iccommends that the most piomising of 
these schemes should be carried out at once. 

(in ). — Scope for fin liter extensiom of Slate irrigation tcorls. 

689 Ii ) igation cannot afford complete protection — To protect Eajputana 
—or any largo portion of it— absolutely against famine, by means of irrigation 
works, IS an impossibility , for there is no unfailing source of supply such as 
the glaciers of the Himalayas or the ghats of Western India afford It has 
indeed been suggested that the waters of the Sutlej and Bias could be diverted 
from the Punjab to Eajputana, hut according to the levels which have been 
laid before ns, to which reference has been made in the Punjab Chapter, the 
only portion of the piovince that could be commanded from below the junction 
of those two rivers is a comparatively small tract in the extreme north-western 
corner of the Bikaner desert. And even if the Punjab could spare the water 
and the soil of the desert were found to he suitable foi irrigation, the intro- 
duction of a canal into this outlying tinct, though of great benefit to a portion 
of Bikanor, would afford no protection to the rest of Eajputana from which 
it IS divided by 200 miles of desert This relatively insignificant area in the 
extreme north-west, and another small tract where the Ohamhal river traverses 
the opposite comer of the province, are no doubt within reach of perennial 
sources of supply , hut, speaking generally, Eajputana is dependent for its irri- 
gation upon local rainfall All available means of irrigation therefore fail 
under such conditions as have prevailed of late years , wells foi* the most part 
yield less than half their usual supplies, many dry up altogether, and all works 
of surface storage, save the very largest, fail almost completely. 

690 But though the conditions render it impossible for irrigation to afford 
full and complete protection to Eajputana, much can be done m the way of 
partial protection. In most years a good deal, and in ordinary years an 

2 
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immense deal, of crater now runs to waste. It is not always possible to utilize 
it at any point in each State tlirougb winch it passes , for the rivers and '•trcams 
sometimes lun through impassably deep ravines or through uncultivable 3 ungle 
But in the main, wherever the rainfall is sufficient to cause surface flow, Ihe 
configuration of the coiintrv lends itself to the storage of water , and with 
quite insigniflcant exceptions the soil, when cultivable, is suitable for iiriga- 
tion The mam problem to be solved then is to utilize to the utmost possible 
extent the water that annually falls within the proiince ; and the example 
which has been set in Jaipur shows how much can be done in this direction 

591 Scope for extensions and xmprovements Territorial difficulties — In 
the districts of Ajmer and Merwara the catchments are, as we have said, already 
almost fully occupied, and, in some of the' States also, there is not much room for 
new woiks. But both in British territory and the States, the existing works 
were, with some lecent exceptions, built without export assistance or any 
proper surveys, and much money might be spent in improving them Colonel 
Jacob’s experience in Jaipur shows what can be done even in the case of existing 
tanks to improve and extend the irngation by properly surveying and recon- 
structing them on sound principle-:, and by nhgnmg and regrading the irrigation 
channels In some of the States, however, no attempt has been made to utilize 
the water that now flows useless to the sea, and in perhaps most of them theie 
are sites where new large works could be constructed with advantage. As yet, 
although projects have been prepared from time to time, no piactical attempt 
has been made to utihze the watei of some of the principal rivers of Hajputann. 
In the case of many of the larger projects more than one State is concerned 
Sometimes the water-iigbts of the States lower down the stream have to be 
provided for Sometimes a tank that will irngate the lands of one State will, 
if con-itructed on the most suitable site, submerge the lands of another. In some 
of these cases the difficulties may be found insuperable, and for the best possible 
scheme some less suitable one will have to be substituted But in many cases 
the fiiendly and disinterested arbitrament of Government, and the engineering 
skill necessary to effect a proper division of the water, should avail to procure 
settlements such as have already been arrived at, in a few casec, by friendly 
agreements bet, veen the States concerned , and, at least, no scheme should be 
abandoned for a less advantageous one until strenuous efforts have been made, 
and until the persuasive influence of the paramount power has been exercised 
to the full 

592. Necessity for a more detailed and systematic survey.-' ki present, how- 
ever, we are ignoiant of the exact capabilities of the country for the storage of 
the surface water or of the manner in which they can best be made use of , and 
the first thing needed is to collect and record this information. A good deal 
has aheady been done during the past few years. lYhere the State employs 
a competent Engineer useful projects have been prepared, some of which have 
all eady been earned out or are in progress. In other States an Engineer, lent 
and paid by the Supreme Government, was employed in a similar manner for 
some months previous to our arrital m Bajputana, and on cur recommenda- - 
tion the Government of India sanctioned the retention of his services until he 
had completed his investigations The lists of projects which were laid before 
us — most of them in the rough or preliminary stage — include 276 separate 
works, estimated to cost in the aggregate 139 lakhs and to irrigate over 300,000 
acres. 

593 These projects, or as many of them as have been drawn up under expert 
advice, will be invaluable for relief purposes should famine recur.. We recom- 
mended that those which had been proposed by the Government Engineer 
should be completed at once They consist generally of those schemes which 
appeared, upon a cursory examination of the country, to be the most promising. 
But as we pointed out in a letter addressed to the Government of India on the 
completion of our investigations in Rajputana "if the maxim that it is wrong 
to allow a drop of water to run to waste m Rajputana is to be acted on to the 
fullest possible extent something more than this is wanted What has been done 
already has been done in a somewhat spasmodic manner and often more or less 



huiriedly. What is now wanted is the si/stemaho examination of Rajputana 
as a lojiolc, based upon its plnsical features ratlier than upon its political divi- 
sions, to nlucli 1 it ter repaid nould ho paid only so far as is necessary to secuie 
the n^hts in iiatcr of the scvcial States Each catchment should he taken 
lip in Inin and an irrigation loconnai'^sance made of it from its head down- 
naids Snell a icconnnscancen'oiild enable the Engineeis to say wheiedams can 
best he placed oi n atcr stoied The more detailed suivevs upon n Inch plans and 
estimates are to he based should follow in due couise, though all of them need not 
nceo-ssanli be iindcrtaken at once It "will he sufficient to keep alwavs in 
loadincss such detailed sclicmos as will affoul an ample programme for relief 
should famme again occur ” We mav add that, in designing storage reset voirs 
for liajputana as well as for other parts of India, wo think it pieferahle 
to on on the side of making them too large, latlier than too small We 
hclieie that in geneial Ihc capacity of reservoirs has been calculated witlr 
regaul to the mean rainfall of the catchment basin. In exceptionally heavy 
rain stoims therefore, a large volnme of water passes ovei the waste- weir which 
might Inic piovcd of great value had it been retained in the reservoir. It 
may be said that money is merely wasted if the tank is made so laige as only to 
fill once m ton }ear>, hut the water stored up m that year may well he worth 
the money <;pcut in storing it 

511 Sit cciis, p'’a}i3, and esUmates should nimriahly he x^i tied — And here 
wo think it necessaiy to sav that suiveis, plans, and papers connected mthsuch 
projects should invariabh be put into print Wo have had evidence, only in 
too mam instmces, both in Rajputana and elsew here, of the loss of valuable 
plans and estimates The labour and money wasted m one such case would pay 
for the punting of many sets 

505 ConsuUing Engineer for Irngahon ti Majinitaii'i — Where the 
State alrcadx entertains a competent Engineer, he can conduct the recon- 
naissance and detailed suivey To meet the case of the other, and for the most 
part Binallcr States, we recommended, in the lettei from which we have just 
quoted, that the Goiernment Engineer aheady employed in completing the 
preliminary projects should he retained for the pui pose “But,” we added, 
“ to secure success some supervising asency is required, otherwise the Engineers 
of the ditlcront States mav plan to utilize the same water Moreover, some of the 
schemes — not many, hut mostly large ones — will require the co-operation of 
seieral States, and linalli some of the State Engineers will he glad of supervi- 
sion and assi'itance ” On these considerations we suggested the appointment of 
a Consulting Engineer for Irugation in Rajputana, and that the States should 
he asked to allow then Engineers to consult him He would then practically 
direct the whole survey We suggested that the Goi ernment of India should 
pay the Consulting Engineer and also the Engineers for the smaller States 
We leain with satisfaction that action has already been taken to give effect to 
these recommendations, and that the direction of the surveys is now m the 
competent hands of SirSwmton Jacob. 

696 Assi:.(ance required hy the States — Many of the States are just 
now in financial difficulties and mav not have money to spare immediately, 
e\en for iingation projects however promising But the general survey 
and even the prcpaiafion of the plans and estimates commits them to nothing. 
As their finances improve they will probably he glad to take up some of the 
most piomismg schemes as productive works Some of them, it is understood, 
aie men now ready to bon ow for tins purpose, if the Government of India 
w ill lend the monei , and we stronglv recommend that all reasonable en- 
couragement may be afforded in this direction In any case, when the 
next famine comes, the existence of the projects in question will ensure relief 
lahom being employed to the best advantage All that is possible will have 
been done to help the States and they will knoir exactly what is feasible and 
advisable. But it will not he enough to get the schemes drawn up and placed 
on record Cons*^ant encouragement and stimulation wnll he needed by some of 
the States at least, if anv real progress is to he made And to lead them on to 
renewed efforts, a very careful selection should he made of thesche 
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first takfenin liand, so as to ensure a fail return wliile not committing tb State 
to too large an expenditure 

697 Difficulties in deahng tcilli Jagirs — The existence of very large jagrr 
areas m most of the Bajputana States constitutes a very real obstacle to the 
extension of irrigation In some of the States water is given to jagir lands 
which happen to fall within the JJiahd, area commanded by a tank, on payment 
of an enhanced — often double — water-rate Butin the case of continuous jagir 
tracts, which form a large proportion of the area of some of the States, the only 
way in which the Durbar can obtama return for a uork that it may "uish to 
construct is by special agreement with the jagtrdars , and the latter are usually 
jealous of State interference in their domains. On the other hand, they are not 
sufficiently enterprising and often not sufficiently wealthy to construct such 
works themselves Signs are not wholly wanting that the pressure of the 
recent famine has operated to diminish this difficulty, but as a rule the first 
advance will have to be made in the Lhalsa areas. As the protective and 
remunerative nature of iirigation works becomes more apparent, it may be 
hoped that in time they will be extended to jagtr areas also ; but meanwhile 
cases will doubtless arise in which a Durbar will hesitate to undertake an im- 
portant and promising work, merely because the jagir portion of the irngable 
area is so considerable that if no return is to be received from it the work will no 
longer be productive We hope, however, that when serious difficulties of the 
kmd occur, it may often be possible for the Pohtical Officers to bring about 
such an arrangement as will remove them 

(*a ). — Drivate irrigation worts 

598 Well irrigation — Prom the figures given in paragraphs 577 and 387, 
it is evident that in some of the States irngation from wells lias attained larg^^ 
dimensions, while, m almost every State, it exceeds that from all other sources 
As, the cycle of scanty ramfall through which Rajputana has recently passed 
has been of unprecedented duration, so has the effect upon the subsoil water 
exceeded all previous experience In 51 villages of Tonk, out of 645 wells 
exammed m 1901, 402 were absolutely dry, while the rest were barely working 
Generally speaking, the water level thioughout the provmcn sank from 10 to 20 
feet, while the irrigated area dimmished to about one-third of the normal But 
the process was a gradual one , during the first year of drought the wells were 
scarcely affected, and on the whole they proved a real and valuable protection 
In parts of Dholpur, it is interesting to note, there appears to be an under- 
ground supply of an artesian nature , in one well a strong spnng of water was 
found at a depth of 120 to 130 feet which rose to withm 60 feet of the surface. 

699 Small tanls — ^We have already referred to the numerous small tank^ 
which exist m so many of the States, and have shown that even the smallest 
of these is not to be despised ; at the least it stops water that would otherwise 
fl.ow to waste, and allows it to percolate into the subsoil In almost every 
State, but especially in those of the central plateau, there are large numbers of 
such tanks In Mewar they were made, it is said, in by-gone days from pious 
or charitable motives, to afford a supply of drinkmg water for men and cattle ; 
and there is now a prejudice agamst using the water for irrigation, or in any 
way that would result m pecumary advantage But whether used for irriga- 
tion or not, these tanks are now for the most part neglected and out of repair. 
It IS curious to note how m this respect they have been affected by the substi- 
tution of a fixed cash assessment for revenue taken in kind In one State at 
least it was the custom, when the produce of a crop was bemg divided, to set 
apart a small share for the upkeep of the tank. Now that a cash assessment 
has been substituted, the burden falls upon the village malbaJi and the tank is 
accordingly neglected In Tonk, where the substitution has been made in the 
Malsa area only, we were told that the tanks in the jagir areas are in markedly 
better repair than in the tlialsa It is clear that the system of payment in 
kind secures to the improver a substantial share of the profits of his improve- 
ment, and gives the owner of the tank a direct interest m so regnlatmg the 
distnbution of water as to secure the greatest possible economy 
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600 Mdd eijibankments, etc — Tiiere are many subsidiary forms of irriga- 
tion works, tbe construction of wkicli should be encouiaged. In Bbarl.pur the 
larger hands whiob have been so successful in protecting the country can be 
imitated by the cultivators on a small scale In Dholpur small banks across 
minor drainage lines have been successful in holding up moisture, in collecting ' 
silt and in preventing erosion ; and in Kishengarh the embanking of fields has 
been found a valuable means of protection In parts of Tonk Small irrigation 
cats from streams are largely made use of In the systematic survey which 
we recommend, these minor works should not be neglected, and the importance 
of prosecuting them as widelv as possible wherever famine labour is available 
should be impressed upon the States. 

601 Measures for shmulatnig the comtructto'i of j^nvate zmgahon 
tD 0 }'le — Advances foi well sinking have been given liberally and taken freely' 
in some of the States, and in most further large sums could probably be 
given out with advantage The rate of interest charged is geneially 6 per 
cent, while in some States (Alwar and Bhaitpur) the loans are advanced free 
of interest But probably the most serious defect in tlie encouragement 
afforded to private enterprise m ila 3 putana is the absence of any system of 
exemption from wet asaessment, beyond that afforded m many States by a 
settlement for a fixed term So far as we have information, the period 
of exemption is short— from five to seven year^, but, as rmght be expected, 
recovery is more elastic and less rigid than in British teriitory In Kishen- 
garh, the State’s share of the produce of a field irrigated by a new irri- 
gation woik IS reduced, one-tenth only bemg taken in the first year, one- 
ninth in the second, and so on until the normal one-third is reached after 8 
years This is not much more liberal than a total exemption for six or seven 
yeais, and may be less liberal than the exemption afforded in British territory , 
but, when coupled with liberal rules for talam advances, it appears to have been 
an attractive inducement to private enterprise lYe are of opinion that the 
iutioduction of such a system, or of a fixed period of exemption, would lead in 
many of the States to a substantial increase of the area protected by irrigation. 

In some States the difficulties attendmg the construction of wells are consider- 
able, and help from trial borings would be advisable 

{v). — Famine tcorls and programmes 

603. Ajmer-Merio ira — In the recent famine, the expenditure of 39 lakhs 
on relief works in Ajmer-llerwara was chiefly incurred on the construction 
and repair of roads and the collection of road-mital Eleven lakhs were, 
however, spent on works for the storage of water — chiefly on constructing 16 
new tanks, of which 11 were completed and 6 left unfinished. "Work on the 
Outra tank was stopped, as it was feared that it might mterfere with the supply 
of water to the Sambhar Salt “Works Three of the other uncompleted works 
will now be completed, and one held over until the recurrence of famine 

603. Native Stales — Out of a total of 69 lakhs spent on rehef works in the 
Kative States, 41 lakhs were spent on irngalion works, 20 lakhs on railways, 
and the balance on roads and miscellaneous works The expenditure on irri- 
gation works was incurred on a number of new works — many of which have 
been or are now being completed — and on repairing and improving existmg 
tanks The works selected appear to have been all of real utility, but, except 
in a few States, there were no lists of suitable schemes ready, and in many 
cases there were no officials on tbe spot with the training or experience which 
would enable them to select the most suitable projects, to prepare detailed plans 
and estimates of the avoiks, and to see that the works were properly constructed 
The want of a programme of suitable works and of a framed establishment ledy 
no doubt, to a considerable waste of money in many of the States If effect be 
given to our recommendations (paragraph 593), the Durbars should be much 
better prepared, as regards their programmes of irrigation works, to meet the 
contingencies of another famine Suitable employment, near their homes, will 
be made available for the people, who will thus be saved the trouble and 



etpense of moving into Bntisli territory wTiere, as in Ajnler-Merwara, there is 
often very great difficulty in finding work oven for the resident population. 


Section II.— 'KATHIAWAU. 

(i) — Local Gonditiom ; use and value of irrtgahon 

604j Polihoal L^v^s^om — Out of 23,500 square miles comprised m the 
peninsula of Kathiawar, 1,320 square miles are included in the British di'^tnet 
of Ahmedabad ; another portion of the same size is in the State of Baroda, a 
few square miles in the south are in the possession of the Portuguese ; and the 
remainmg area is distributed among nearly 200 more or less independent chiefs 
and landowners. 

615 Physical features — Oaologioally Kathiawar is an outlying island of the 
Deccan trap series which has been loined to the mam land by the silt deposits 
of rivers fiowing into the gulfs of Outch and Cambay The sui-face of the 
country is generally undulatmg, but it is broken by numerous hills which form 
two very irregular ranges crossing the country from west to east in nearly 
parallel hnes The highest ommonces aie m the southern range where the 
summits are sometimes over 2,000 feet above the sea , one outlying hiU, the 
Girnar, rises to 3,666 feet These two ranges, and a high naiTow table-land 
connecting them, foim the mam watershed from which numerous rivers flow 
to every side m almost direct courses to the sea The largest, the Bhadar, has 
a total length of little more than 120 miles But though none of the rivers is 
of great length, many of them attain a considerable size m the rainy season. 
Some of them are said to be perennial, but their supplies m the dry season 
are insignificant The Bhddar m favourable years carries a consideiable 
volume— averaging about 200 ousecs— throughout the cold weather, but in 
years of scanty rainfall its supply entirely fails , in 1900 it was dry before the 
end of November. In all the numerous valleys and everywhere in proxi- 
mity to the coast, the subsoil water is found fairly close to the surface. The 
water IS generally sweet, but it is brackish in places, especially near the sea 
Inland the supply fails partially oi entirely in years of scanty rainfall 

606 Sods and agriculture, — ^The soil for the most pai-t consists oE the 
numerous varieties of black soil common to the trap formation It overhes 
generally a porous substratum, and in depth varies from five to ten feet or more 
in the fertile valleys, to a few inches in the hills where the trap shows on the 
surface over large areas It is well suited for iiiigation, but for irrigation to 
be fully effective, an exceptionally large number of waterings appeals to be 
necessary. t/Mur— which is grown in all seasons of the year — bapii cotton, and 
til are the principal ram oiops , and wheat, hot-weather cane, nee, and 

vegetables the prmoipal irngated crops, 

607. Eainfall — Koond the coast the average annual rainfall vanes from 
19 or 20 inches on the north and west, to 26 inches in the extreme south, and 
28 inches along the east coast. Inland it averages about 27 inches, excluding 
the higher portion of the southern hills where it is said to reach 80 inches, and 
the alluvial plains to the north-east where the average is about 20 inches 
Biom year to year the amount varies between wide hunts, in 1878 the province 
received nearly three times, and in 1899 about one-fourth, the normal amount. 
The rainfall is practically confined to the period of the south-west monsoon, 
that is, from dune to early m October 

608 Famines — More than one of our witnesses assured us that, until 
recently, famme in Kathiawar was almost unknoivn But this evidence is 
hardly borne out by the long record of famines gi\ en in the Gazetteer of the 
Provmce In the eighteenth century three very severe fammes are recorded 
the first due to drought, and the second to excessive rainfall , of the third the 
cause IS not stated In addition there were seven years of distress and scarcity. 
'W’lthm the last century there are said to have been at least 14 years in which 



tlio rainfall "was so deficient as to lead to more or less severe distress Of these, 
three vero veal's of very severe famine. Tlie fammes of 1813 and 1877 we 
agsravated in each case hy a subsequent year of excessive rainfalL 

609 TJtihtij oj in igakon —From this brief description of the province it is 
evident that, from oui point of view, the conditions in Kathiawar resemble in 
many inspects those m Ea 3 putana There are the same difficulties ansino* 
fioni the conflicting mterests of various States , there is the same liability to 
severe drought, and, though no doubt in a less degree, the same liabihty to 
suffer from a partial failure of the rains There is the same absence of large 
peiennial rivers ; the same, if not a greater, liability of the wells to fail m°a 
year of scanty rainfall , and generally the same nee*d for irrigation, and the 
same dependence upon local rainfall for all means of supplying it The general 
prevalence m Kathiawar of moisture-retaining black soils renders irrigation un- 
necessary foi the monsoon crops even m years of light rainfall, if the ram is 
favourably distributed throughout the sea'^on , and for the rabi crops m some 
parts of the province if the later rains are abundant In all other respects 
the necessity for saving every drop of water that can be stored at a reasonable 
cost appears to be no less urgent m Kathiawar than it is m Eajpntana In 
years ot ample lainfaU the water can be utilized for the cultivation of spring 
and hot- weather ciopS , and when the rainfall, though sufficient m amount, 
IS badly distributed throughout the season, it wiH nearly always be beneficial 
to the monsoon crops In years of very scanty rainfall no doubt, here, as m 
Eajputana, all but the largest tanks will faiL 

(it) — Existing State irrigation icorls 

610 TFo) Is constructed before the recent famine — Irrigation works of any 
considerable size were practically unknown m Kathiawar before the failure of 
the rams in 1899 Numerous wells were in existence, of which a large number 
had been constructed by the Chiefs and cultivators m 1877 But in the State 
of Porbandar alone does anv attempt appear to have been made to construct 
an irrigation work on a fairly large scale In 1895 that State undertook the 
construction of a weir and regulator across the Bhddar nver. The works were 
completed during the famine at a total cost of over three lakhs They supply 
water, for irrigation by lift, to about 12,000 acres of existing cultivation and 
will, it is hoped, bring under the plough about 30,000 acres of low lands now 
lymg waste. The State officials appear to have no doubt as to the remunera- 
tive nature of the works 

611. State Kelts — The weUs which in many cases have been constructed at 
the cost of the States are said to yield a handsome return on their cost. Our 
evidence as to the average cost of a well is very conflictmg, but an ordinary 
masonry well, 30 to 40 feet deep, from which four or fire acres are irrigated 
annually, is said to cost from Bs 300 to Es 600. In some of the States the 
cost IS iecovered by the increase m the State’s share of the produce, which is 
taken m kmd In others the State advance the cet of the weE by instalments 
as the work proceed':, and the cultivator, after he has made the well, which is 
the property of the State, pays annua »lv Es 5 an acre on the area which it is 
capable of imgating, whether the land is irrigated or not ; or a lump sum of 
Es 20 , orm some cases an annual payment equal to 10 per cent, of the advance. 
In Junagadh 15,000 weUs constructed by the State are said to yield an annual 
return of 5 per cent, on their cost, and in other States an even iai^er return is 
claimed 

612 Storage Kcrls constructed during the famine — Bunng the recent 
famme, relief labour was largely employed m most of the States on the con- 
struction of irrigation works Over 33 lakhs were spent on 64 storage works, 
of which 3S were completedj and about ISf lakhs in constructing 8,158 weUs. 
Of ihe new storage tanks the more important were designed by and constructed 
under the able supervision of Air. Alawson, Executive Engineer, whose services 
were lent to a number of the States The hifonnation laid before ns does not 
enable us to show, with any approach to accuracy, ihe extent hy which the 


irrigated area bf tlio oountty will bo increased by all ibeso woiks, but, at a 
rough estimate, if they are fully utilized, they uiil poiliaps in'igatc GO, COO 
aoies annually. It is too early to say -what return may bo ovpcctcd from tho 
now tanl<s. Pew, if any of thorn, are yet in projicr worhing older and tho people 
havo not yet loamed to male tho best uso of tho water But 3 U(lging from 
the rates paid for water lifted from noils and from those paid on a few existing 
tanhs, wo soo no reason nliy storage norhs m Katbianar should not be at least 
as profitable as thoso in Bajputana On tho Lalpiiri tank near BaiKot tlic rates 
vary from Bs. 2 for ordinary monsoon crops to Bs 0 for nhcat and Bs 25 for 
sugar-cano. This tank is, no doubt, situated clnco to an exceptionally good 
maikot, but m otlica* States Bs. G for nhcat appears to he the usual chaigo, 
and tho State secures m addition its share of tho increased pioduco. 171)00 
the time comes for considoiing tho lesults deiivcd fiom the norhs rcccnily 
consti noted, it will be ncces'^ai'y to maho alien ance for tho conditions under 
which they n ore designed and earned out. In mntt cases the designs were <>f 
necessity hurnedly pi epared ; the ‘.itc nns often selected more with a Men to 
Its oonTenience ns a famine norlc than to its being tho hc'^t fora storage nork , 
and the work was oonstnictod hy famine Inborn and cost at least 30 to 40 per 
cent, in excess of nliat it would haic cost if carried out by ordinal) labour. 

(m) — Scope fo)' fnrlhcr extensions of State irrigation toorls. 

613, Necessity for sloiagc toorls . — Tlic solo sourco of ‘•upply being a local 
rainfall which is practically confined to a few months of the year, an extcnsiro 
system of storage works is tho only means of increasing tlic irngatcd area of 
Katlnawar to anything bko the oxtont required for protection against famine. 
"With few' oxcopfaons the rivers tuoin flow only during tho monsoon months, 
when water is least required, so that any oxtou^ive si stem of canals is out of 
the question There may bo scope on one or Iwo of tho larger nvom for con- 
structing works similai to those rcoontly mado on the Bbddnr in Porbandar ; 
and the monsoon supplies of even the smaller livers m'gbt perhaps be utili/cd 
for kJiariJ cultivation, especially W'hcio tho soil is suited to nco No doubt also 
there is still loom for a coiisidoiablo incroaso in tlio utilization' by wells of 
that poition of the supply w hicli percolates into tho subsoil , but at tho best the 
area that can bo imgatcd m this way will fall far slioit of tho pi-otcotive re- 
quirements of the province On the whole, it seems probable that, ns in Ba]- 
putana, the total amount of protection that can bo afforded by all possible forms 
of imgation works will still ho inadequate Ur. Maw son estimates that in 
no case would it be possible to protect more than one-fifth of tho cultivation 
by means of ivngation woikc On tlie information at present ' available it 
would he impossible to check this estimate, hut wo have no doubt that in the 
fitorage of water bes tho only moans of making any consideiahle addition to tho 
present insufficient means of irrigation in many parts of the provmco. 

614 Facthhes for storage tootles — Tho general formation of the country 
is well adapted to the oonstiuction of tanks, consisting as it does of hills that 
attiaot a heavy monsoon roinfall and of fertile valleys or plains whose soils 
are on the whole well suited for inigation But the catchments are often so 
small that in a year of drought tho tanks may not fill and even where the 
catchments are large, it may often he difficult to find suitable sites for tanks 
on a large scale. The population also is scanty and uuaooustomed to wet 
cultivation ; and, though m many parts raH crops are seldom possible without 
irrigation, a bght rainfall if fairly well distributed secures a fidie autumn harvest. 
Thus, though the people are at present keen for the extension of imgation, we 
do not feel at all certain that on tho leturn c f more favourable seasons, they 
-Will not revert to their former less laborious practice. 

616 FoUtieal difficulties — Tho mam obstacles to the extension of tank 
irrigation are, however, political All the difficulties that exist m Bajputana 
Are here gieatly mtensified hy the exteeme smallness of most of the States, 
and by the manner m which their temtones are mterminglcd In many 
parts, where the physical conditions are favourable, it is almost impossible to 
:find sites for tanks of which both the submerged and the u’ngated areas w'ould 


lie in tlic same State The borders of many of the streams are fringed with 
wells, the water level m which would be injuriously affected by holdmg up the 
cold-weather supply higher up the stream, and distribution of the water 
among the various States interested is often hardly possible Agam, the feudal 
tenure-holders, who correspond with the jagirdars of Hajputana, have been 
invested vith an even gi eater degree of independence than they have attained 
in that province , while large assignments of land revenue, generally m the 
form of shares of villages to the Girdszds or descendants of old free-booters, 
hamper all revenue administration, since the consent of all the sharers has to 
be obtamed to any measure that may affect the value of their shares Broadly 
speakmg, notlumr m the n ay of an imgation work on anything like a consider- 
able scale, is possible vuthout the co-oporation of many of the States, while even 
the smallest works are likely to bo objected to by the States lower down the 
catchment 

616 But the very conditions that make co-operation diflScnlt wiU justify 
the exercise of such pohtical pinssnrc as may be necessary to ensure the utahza- 
lioii of the available water-supply to the best advantage of aU. Whatever 
objections may be raised during the progress of the negotiations the Chiefs will, 
V 0 have no doubt, be glad in the end to have been persuaded to their benefit. 
The Porbandar State affords tv’o conspicuous instances of the necessity for 
some such control It lies at the month of the Bhddar iiver, the n ater of 
which, as aheadv noted, has been utdized inth great success and at consider- 
able expense But that success depends wholly upon the cold-weather flow of 
the river not bomg interfered v ith since the flatness of the countiy renders the 
storage of a rahi supply impossible At present there is nothing to prevent 
such interference Agam, some 40 years ago, the State of Jamnagar threw a 
wcu' across the Vartu nver which mns through Porbandar Only a small 
portion of the supply vas thus held up and utilized , the remainder has been 
diverted from its natural channel so that it passes uselessly to the sea. We weie 
informed that the matter had been in dispute for many years, but that no final 
adjudication had yet been made 

617 Completion of nnfmtslied famine tanls — Many of the tanks vhich 
i\ ore undertaken by famme labour during the recent fammo are still unfinished 
Others are so far completed that the people are magatmg from them , but 
they hai c been finished m a huny, and upon most of them more or less further 
expenditure is dcsiiablc in order to secure the best retmus for the money which 
has already been spent upon them The first thmg to be done is to arrange 
foi this further expenditure and to complete such of the woiks as are worth 
completing. The amounts rcqiured are not likely to be large, but m many of 
the States, owing to the loss of revenue and the expenditure meuned durmg 
the recent famme, the exchequer is now emptj’- We thmk that m such oases 
the Government of India should, when necessary, assist the States m oompletmg 
the works with loans upon moderate terms 

618. Syatematic survey of the country . — No programme of new works can 
be pioposed until a systematic survey of the countiy has been made similar to 
that recommended for Bajputana Poi this work it wiU be necessary to depute 
a specially qualified officei for the investigation of projects m those States 
which have no engineers of their own His salary and the cost of his subordi- 
nate establishment might, u e thmk, be met fiom Impenal funds It would be 
Ins duty to make, in conjunction ■with the State engmeers, a general smwey 
of the irngational possibihties of the entue piuvmce , to prapose as many self- 
contained works for each State as may be possible, but at the same tune to 
consider other sohemes vhich mav aflrect moie than one State , and to propose 
the best means of utihzmg the available supply of water -with reference only to 
pliysical considerations, and not to territorial boundaiies, due regard, however, 
being paid to the nghts in the water of the several States concern^ To enable 
many of the States to imdeitake the works it may be necessary for Government 
to advance loans on liberal terms But except when rehef works aie necessary 
we do not think that the States should be pressed to spend, at any rate borrowed 
money, upon, extensiye now .work^ imtil they _haYe ^seen ■whether the demand 
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for water on existing tanks stands the test of a cycle of normal years It may 
he that the possibihty of rahi cultivation -will be sufficient to produce a constant 
demand , but in view of the character of the people we think it would be un- 
wise to assume too readily that this will be the case If the demand persists, 
tanbs should be very remunerative at the ivater-rates now charged, but 
there is of course a possibility that it may be found necessary to reduce some of 
these rates when favourable seasons agam become the rule 

(»y ). — Fnvate iirtgahon worica 

619 Fnvate wells — A few small irrigation channels have been constructed 
by the cultivator's m some of the States , with these exceptions the private 
irrigation works in Kathiawar consist solely of wells , and even of these, as 
we have said, a large proportion have been constructed by and are the property 
of the States The facilities for the construction of wells vary greatly m differ- 
ent parts of the provmce, the subsoil water being only eight to ten feet deep 
in many places near the coast, and 30 feet to 35 feet over a great portion of the 
area Their construction offers no special difficulties and the sites are usually 
selected by local water-divmers whose 3 udgment is said to be unerring. But as 
usual m black cotton soil the water-supply is uncertain both m quahty and quan- 
tity, and m many States only a very limited area can be protect^ m this manner 
When wells are constructed by the State, the agency of the cultivator and his 
home labour are largely employed. The practice seems to be to advance mate- 
rial and capital and to leave to the cultivator, under supervision ot the local 
officers, the execution of all work which does not mvolve the employment of 
highly skilled labour. In return for State aid the cultivator paj s either in kind 
by the usual share of the produce, which is of course inci eased considerably in 
consequence of the irrigation, or by an addition to his cash assessment usually 
calculated to correspond with this mcrease. We aie unable to judge how fai 
this system has succeeded, but it has better chances of success in those States 
which are small, add m which therefore the authonties are able to get in close 
touch with the cultivators, whom they can influence in many\ways not open to 
the officials of the large Government Departments of British India. We have 
not been able to procure statistics showing the extent of the area irrigated from 
wells in the various States, but the number of weUs m the coast districts is 
large, there are 14,725 m Junagadh, 13,794 m Bhavnagar, and 4,340 m Bor- 
bandar Consider mg the character of the people, who are for the most part 
averse from the additional labour mvolved, any extension of well-irrigation must 
probably be slow, but there is no reason vhy it should not eventually be very 
considerable There aie undoubtedly extensive tracts smted to well-irngation, 
and it rests with the States to stimulate the construction of wells in them by 
advances or the system of State aid and construction already prevalent. When 
any State is desuous of advancmg money for wells or wishes to constiuot them 
out of its own resources, financial aid, in the shape of loans at moderate rates, 
might be granted by the Impenal Goveinment xmder such safeguaids as may be 
lequired to ensuie the expenditure of the money lent on the objects for which 
it IS borrowed. A considerable number of wells were begun in the famine, hut 
in many cases they were never finished, work bemg discontinued as soon as 
rock or hard soil was reached As m the case of other famine woiks the States 
should be urged to complete, or to advance further money for the completion of 
such of them as involve sbght additional expendituie and have a fan certainty 
of bemg used Where necessary the States might be assisted financially for the 
purpose We gathei that the weUs m Kathiawai failed moie matenaUy m 
the fii-st yeai of drought than was the case either in Bajputana or in Gujerat; 
and, as tank construction extends, well construction should be pressed on hand m, 
hand with it, the former gieatly mcroasing the seouniy afforded by the latter. 

(v) . — Famine worhs and programmes. 

620. Fmployment of famine la'bour . — The woiks on which famine labour 
Mas employed durmg thcicoent famme consisted mainly of the irrigation works 
to which wc have aheady referred, recommending their completion in ceitain 
cases , and, with regard to providing suitable w'orks for any tuturo famme, tho 
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jecomraondatioiis “a Inch Trolmro made m paragraph 618 should result in the 
prcparalion of a programme of really useful worls Our recommendation to 
proceed tentatively in the construction of now works in ordinary years does not 
apply to a year of famine, uhen the works should be pushed on to the utmost 
extent necessary for the cmplo\*mont of famine labour , and at the end of the 
famine, those works should ho finishwl which will repay the cost of their com- 
plclion, irrespective of the cxpendituic already inourred 

021. Trctcniim of emigralion — Severe distress in Kathiawar leads to 
uholesalo immigration of starving people into the adjoining British districts 
of Gujerat, and if simultaneously there is famine in those districts, the immi- 
gration gives ri'^e to most serious complications and difliculfics On this ground 
nlono v 0 think that Goiernmout would be justified in assisting the States in 
the preparation of a complete prograinino ot relief voiks and in urging that the 
works he pul in hand on the fir<t occurrence of a famine , dealing liberally, at 
thosamc lime, in the matter of advances to tlio less vealthy States "We would 
observe also Ih.ai there appears to lie a much uuler field for the useful employ- 
lucnt of emigrants from Ivathiavar on canal extensions and clearances m Smd 
than in Gujerat where their presence cames so much cmharrassmont Immigra- 
tion in<o Sind would be much facilitated by the construction of tho proposed 
railway for connecting Kathiawar with Lower Sind which appears to us, on tlus 
account, to he a jirojcct desemng favourable consideration 


Sfctiov III — MYSORE (akd Cooug). 

(i) — Local covdttiooft ; use and value qf irrigation. , 

622 JPhysiral fcalttrcft — The State of Mysore, with a population number- 
ing u, MO, 623, covers an area of 20,<J17 square miles, of which about one- 
third, known as the ‘ Malnad,’ lies on the eastern slopes of the TYcstem Ghats ; 
the remainder, known as the ‘ Maidan,’ is a rolling plateau hing in tho angle 
formed by the Eastern .and Western Ghats which meet in tho Kilgin lulls m the 
fOuUicrn* comer of ihcprminco Tlio general elevation of the plateau vanes 
from nliout 2,000 feet above sea-lo\ el in tho north and south, to about 3,000 
feet along the central watershed which, nmmng roughly cast and west, separates 
the hasitw of tlie Tungabhadra and Pennor rivers on the north from those of 
the Cam cr\, Ponniar, and Pnlar on tho south 'Ihe surface of the country is 
generally undulating, hut it is broken by numerous lulls which form irro^ar 
ranges ninning roughlj from north to south, and it is scored m many parte by 
deep ra\ inos 

023 Soils and agriculture — Tlio provaihng soil is a red loam, formed 
chicflj of decomposed gneiss Irrigation suits this soil and the cultivators readily 
take water for it, but hero and there, especially in the distnot of Cliitaldnig, 
there are tracts of black soil wliich they are very slow to inigate even when water 
16 available. Out of a total area of nearly 17^ milhon acres for which records 
are a\ ailablc, ncarlv one-half is uncultivahlo or under forest, seven miUion acres 
are cultivated, and the balance, about 1-J miUion acres, is cultivable waste Tho 
gross area under crops in a normal year may be token as 6,143,000 acres or 
rather more than I’l acres per head of population Of this area 946,000 are 
imgated, 105,000 from State canals, 540,000 from tanks, 70,000 from ivells, 
and 230,000 from other sources. Tho staple crop is rapt {Meimne co) oenno), the 
mama of Northern India, which forms more than half the total area of dry crop 
cultivation It is sown soon after tho commencement of the rams and reaped in 
November and December Prom dry cultivation there is hut one crop in the 
year, and there is practically no rotation of crops. Rico, giam, sugar-cane, and 
garden produce are tho principal irrigated crops Rice sowm on the break of the 
rams is known as Karttha ; that sown in December or Jannary and reaped in 
ilay 18 known as VatsJiaKa Both crops require constant watermgs for five or six 
months at intervals of four or five days Sugar-cane, of which about 30,000 acres 
arc grown annually, requires water, at intervals of 15 or 20 days, for 10 or 11 
montlis of the ear! To prepare land for irrigation it has generelly to he levelled 

2 G o 
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off and terraced at a cost to the landowner of Rs. 10 to Rs. 25 per acre. In the 
extreme east of the province the people prefer wet to dry cultivation In the 
central portions, where the population is Sparse and less enterprising, dry culti- 
vation IS preferred 

624. Bamfall andjammes —The province is so situated that it receives the 
rainfaU of both monsoons That from the south-west hnngs lain from the 
middle of May to about the middle of Septemher and that from the noi-th-east 
from Septemher to about the middle of November The amount received vanes 
enormously according to the locahty. At one pomt on the Western Ghats the 
annual average is said to exceed 350 mches, while at two of the recording stations 
m the Chitaldrug district it is barely 17^ inches Eor the rocordmg stations 
situated in the Ghats close to the western liorder, the average is over 140 inches ; 
but the rainfall rapidly decreases as the clouds drift eastward, and at a distance 
of 30 miles from the border tho average is only 3Jrj inches, while at 50 miles 
off it IS only 25 mches Eastward of this tho average is about 28 mches in the 
south-eastern portion of the piovmce, and about 22 mches in the north-eastern 
portion which, as a rale, receives only a scanty sliare of either monsoon. 

625. Previous to 1876-77, there is no record in tlie liistory of the province 
of any consiJeiahle famme caused by drought alone Paraines had followed 
on the devastations of hostile armies, and partial failures of the rains had 
led to severe scarcities m 1824, J.833, and 1866 , but these latter were of short 
duration, and until the failure of the rams of 1875, and the still more deficient 
rainfall of 1876, tho provmco was looked upon as practically immune from 
very prolonged drought In these two successive years it received only about 
half its average rainfall The result was a famine which fell mth appalhng 
seventy on the distncts of Chitaldrug, Tumkur, Bangalore, and Kolar, and m 
fact on the whole two-thirds of the State lymg east of a hne drawn through 
the town of Mysore paraRel to the 'Western Ghats Tho piovmce lost about 
one-fifth of its population, the treasury a year’s revenue or over a milhon 
sterling , while the loss to the people in produce, cattle, and otlier property, was 
estimated at nearly 9|- miUion sterhng Smee then there has been no senous 
failure of the rams, hut the rainfall has often been deficient or unfavourably 
distnbuted throughout the season 

626 Value of irrigation — Expenence, then, has shown that everywhere 
throughout the piovince save m a narrow strip of assured rainfall along the 
western border, irrigation is necessary as a protection against occasional famine 
and the vicissitudes of ordinary seasons , while throughout the whole provmce 
it is useful m affording employment to the agnculturM classes m the mterval 
between the reaping ot the dry ciops m 'December and the settmg m of the lams 
in May None of the more valuable ciops, such as sugar-cane, garden produce, 
and the best qualities of rice, can be grown profitably without irrigation ; and 
on an average the value of the produce of a smgle crop is said to be nearly 
quadrupled m ordinary years by an assured supply of river water, and increased 
tlmty-fold m a year of drought But perhaps the best index to the value of 
uTigation m Mysore u ill be found m the fact that though the irrigated lands 
comprise only about 16 per cent of the whole occupied area, they pay about 40 
per cent of the total land revenue of the State 

(u) ^JEmsting State irrigation xoorks. 

627 Glasses of works — The conformation of the country, eminently 
adapted as it is for the consti'uction of tanks, has been almost fully utihzed for 
fbiR purpose from time immemorial Some new tanks have no doubt been con- 
structed withm recent years, but tho ma]ority are old works, the ongmal cost of 
which is now not known They are all classed as State irrigation works, with the 
exception of a small number situated m tnam or ahenat^ lands There are in 
addition numerous canals or nver channel works Many of these have been 
improved or constructed by the State and nearly all are under State manage- 
ment The State irrigation works may therefore be divided mto two main 
classes . canals or iiver channels, and tanks, 



229 


628. Canals or river channel toorks — The canals are small irrigating 
channels talang off from above rongh stone or masonry dams thrown across one 
or other of the principal rivers They mn generally parallel to and at a short 
distance from the river’s hank and irrigate only the mtervening strip of land 
They are fed either directly from the river or from tanks in which the water of 
the river is stored The total length of channels is ahont 1,000 miles, and they 
irngate annnally npwards of 100,000 acres They do not flow contumonsly 
thronghont the year ; they are shut off m December or January, and from that 
time until the commencement o£ the rams they are opened in rotation, for 7 or 8 
days only in each month, for the irrigation of sugar-cane But they receive a 
sufficient supply in all vearsfor the crops protected hv them, and the areas they 
commanded were imaffected even by the severe drought of 1876-77 All 
works of repair are earned out by Government except the 'clearance of weeds 
which is left to the cultivators Durmg the regular imgatmg season the 
channels are worked and the distnbution of the water is supervised by the 
revenue officials But for half the year, durmg the drv weather while the 
annual repall’s and silt clearances aie in progress, most of the channels are con- 
trolled and their waters distributed by the Puhhc Works Department 

629 The ongmal cost of manv of the channels is not known and there are 
no capital accounts of the works ; hut besides being of great protective value 
they are also undoubtedly remunerative, so far as the known expenditure 
incurred by the State is concerned Smee 1863-64! just over 40 lakhs, or say 
Es. 40 per acre irrigated, have been spent on constructing new or improving old 
works The total revenue dependent upon all the works is 6^ lakhs or, say, Es 6 
per acre ; while they cost less than a lakh, or Re 1 per acre, to maintam * 

630 Tanias — In the vhole province of Mysore there are said to he 39,000 
tanks, or one tank to every three-fourths of a square mile Of these roughly 

27.000 are State tanks, which irngate m a normal year about 600,000 acres , 

2.000 arepnvate tanks imgatmg about 40,000 acres , and theremaimng 10,000 
are mere ponds yielding no revenue Many of the tanks, especially those m the 
Shimoga and Kadur dikncts, are fed by channels taking off above dams con- 
structed in the beds of ad]oining streams or nvers , but the majonty are con- 
structed across drainage depressions or streams and are fed directly by the ram- 
fall over the catchment above In almost every valley there is a chain or senes 
of such tanks, one below the other and all dischargmg mto a terminal tank The 
embankments for min g the tanks are, in nearly all cases, faced with a rough 
stone revetment havmg a slope of 1 to 1 or 1-|^. Most of those from which there 
is direct irrigation are provided with masonry outlets, slmces, and escapes 
Many however are not used for direct irrigation, but merely to maintam the 
water level of the wells in the valley below and these have no sluices 

631 Classification and size of tanks — The tanks are classed according 
to the amount of land revenue dependent on them All imgated lands aie 
assessed at a consohdated rate which includes the ordinary dry rate of about 8 
annas 'to Eo 1 per acre, and a wet or water advantage rate which is said to 
vary from Es 2 to Es 4 for ordinary crops, to Es 9 and more for gardens A 
tank is classed as a major tank if the lan^ under it, assessed as imgated, yield 
over Es 300 m annual revenue ; and as a minor tank if they yield Es 300 or 
less. Eoughly major tanks are tanks which irrigate 80 acres or more 

632 There are in aU 2,318 major tanks The largest of those which have 
been completed is the Suhkeie tank, in the Shimoga diknct, with a capacity of 
3,118 million cubic feet This work has proved a failure owing to its command- 
i^g black cotton sods which the people are reluctant to irrigate The hst supphed 
to us of the more important tanks contains only one other tank with a capacity 
of over 1,000 million cubic feet, and only 10 tan k s m all with capacities of over 
270 million cubic feet This is not a feet to^ be regretted, for most of the tanks 
are dependent upon a local and uncertain rainfall and the remarks which we 
have already made (paragraph 160) with reference to the comparative advan- 
tages, under such conditions, of large and small ^ahks, are, we think, as appli- 
cable generally to Mysore as to the Deccan distncts of Bombay, although in 
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Mysore, especially in tlie eastern parts, a tank of moderate size has no doubt this 
advantage over a number of small tanks of collectively the same capacity, that 
m years of good or ordinary rainfall it admits of a supply being held over for the 
cultivation of the Vaishaka crop Besides seeming a more valuable crop the 
cultivator is thereby enabled to grow his dry and wet crops at different seasons 
of the year, and can give to each his undivided attention 

633 Distributton of loater — The distribution of water is done by nirgantts, 
or hereditary watchmen, who are paid in kind by the cultivators They open the 
slmces and let out the water under the orders of the village headmen The 
system is said to work well in the case of small tanks, but to be the cause of 
many complaints and much waste of water m the case of larger tanks Here, as 
elsewbere, the substitution of money payments for rent paid in kmd has been to 
the detriment of uTigation Eormerly, when a portion of the produce went to 
Government and a portion to the rayats, it was to the mterests of both, in a 
year of short rainfall, to see that the cultivation under a tank was hunted to 
the volume of water available Under the present system of assessment the 
State has not the same interest m limitmg the extent of cultivation, and, m con- 
sequence, the sowings are said to be now often much larger than the supply in 
the tank can mature On the other hand, one of our witnesses assured us that 
he knew of cases in which the tank being only half-full and the water not suffi- 
cient for all, no use bad been made of it, as the cultivators could not agree 
amongst themselves regarding its distribution We gathered that such cases are 
not numerous, but we have heard of similar mstonces m at least one British 
district 

634f Restoration and repairs of tanks . — The question of the repair and 
maintenance of tanks has evidently been the cause of as much trouble and 
anxiety to the Mysore Durbar as it has been for many years to the authorities in 
the adjoining Presidencies , and m this case also, judged by practical results, no 
satisfactory solution of the difficulty lias yet been found Under miles which 
were issued bv the Chief Commissioner of Mysore m 18*73, the village autho- 
rities were held responsible for the maintenance and upkeep of any tanks that 
were handed over to the rayats on or after that time If afterwards it was 
found that a tank had not been kept up to the standard to which it had been 
brought when handed over, the rules diiected that the work should be earned 
out by the di'^tnct authonties and the cost recoveied from the defaulters as a 
revenue demand These rules are, it is said, still valid, but as a matter of fact 
they are seldom enforced. In 1885-86, a few years after the rendition of the 
province, what is called the mmor tank system was introduced Under that 
system minor tanks are lestored and brought up to standard by the rayats 
working under the revenue authonties, the stone and masonry work bemg done 
by the Pubhc Works Department In the case of raajoi tanks the whole work 
of restoration is earned out by the Public Works Department As each tank, 
whether major or minor, is restored, it is handed over to the revenue authori- 
ties, who are expected to see that the ravats obey the rules of 1873 We do not 
know how many tanks have been repaired under this system , butsmee 1870-71 
the total number restored, both major and minor, is said to be only 2,881, or at 
the rate of about 96 tanks per annum Of these 1 305 are major tanks In 
the case of minor tanks the initiative is apparently taken by the rayats When 
thev come forward and do the earthwork, the State repairs the masonry works 
The number of tanks of this class which are annually restored appears to have 
increased considerably during recent years In 3899 as many as 1,137 were 
dealt with There are, liowevei, still many thousands requirmg restoration 
But c\ en after a tank has been restored the rayats, we aie told, seldom make any 
ciTort to keep it up to standard, and there appear to be doubts on the part of some 
of the revenue offieers as to the legahty of enforcing the rules of 1873. Thus 
many even ot the restored tanks are now gradually deteriorating 

G35 We understand that a trial is being made of a new system under 
vhich all repairs arc earned out by the State, the rayats’ share being recovered 
in the form of an additional cess There would, no doubt, ho cottam advantages 
in the introduction of such a system, if it is really impossible to enforce tljc 
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present iulcs We arc informed, however, that the whole question of tlie 
maintenance of the tanks is being fully consideied by the responsible authorities, 
u ho lecognizo its enormous importance , and it may be hoped that, whatever 
rules are linally adopted, measures will be taken to give them piactical effect. 
The only recommendation which wo think it necessary to make is that arrange- 
ments should be made foi tlio more frequent poiiodical oveihauhng of the minor 
tanks under professional supervision These as well as the major tanks should 
be taken up in regular rotation and brought up to standard once in eveiy 20 or 
30 years, the layats if necessary being compelled to do their share of the work 
or to pay for it if it is done by the State 3?or tanks m a senes, and in red soil, 
thirty years is named as the period after which, owmg to the deposit of silt, it 
becomes ncccssaiy to raise the weu and embankment by about a foot, so as to 
maintain the capacity of the tank. The period is said to bo distmctly shorter 
in the black cotton soil tracts 

636 Froleclive and financial results — Except m the case of a few works 
nbich haie boon iccently constructed, thoie are no capital accounts for any of 
the tanks, noi has it been found possible to determine even roughly their capital 
cost During the twenty years that have elapsed smoe the rendition of the 
State in 1881, the Duibai hai e spent 207 lakhs on irrigation works, of which 
apparently about 160 lakhs w^ere devoted to tanks, but this mcludes all the 
outlay meurred on annual repairs and on the improvement of old works There 
is a difliculty also m asceitainmg the amount of revenue directly due to the 
woiks, as cl separate w'ater-iatc is only assessed on lands irrigated from anew 
■w ork, and then only until the oxpiiy of the cmaent settlement. In all other 
cases, the ivatei rate is consohdated with the dry rate, and, as the extent of area 
assessed to ungation is based on the aveiago of good and bad years, the assess- 
ment 'is paid whethei the land is irrigated or not, and even when no watei is 
available foi ungation It is thorefoio impossible to form any estimate of the 
returns yielded bj the tanks, as a whole, compared with their capital cost The 
few now* tanks foi which capital accounts aie mamtamed, and which barely pay 
their workmg expenses, cannot bo taken as typical examples, for all the best sites 
had ahoady been occupied bv the oldei works More than half of the whole 
irrigated area, and about a fifth of the whole land revenue of the State, are, how- 
ever, directly dependent on the tanks, and there can at least be no question of 
then value as piotcctive works In a dry year no doubt many, and m a very 
dry yeai almost aU, fad , but the good they do m ordinary years is of very 
matenal assistance to the cultivatoi m tidmg over a bad yeai , and even m the 
driest real they assist m mamtaining the level of the subsoil water. Three- 
fourths of the wells m the State are directly or induectly dependent upon them 
It IS, in fact, no exaggeration to say, as one of our witnesses has said, that the 
tanks m Mysore are the very hfe of the people 

637 Frogress made since the famine of 1877 — Before passing to the ques- 
tion of the scope which exists for the further extension of irrigation works, it is 
desirable to consider briefly m what respects Mysore is now better fitted than it 
w as m 1875 to wutlistand a serious famme The most important advantage 
gamed lies no doubt in the improvement of the means of communication. 
During the famme there was but one short Ime of rad m the whole province — 
the branch hue from Jalarpet terminating at Bangalore , its total lei^h withm 
the provmce bemg httle more than 40 mdes, and “upon the traffic earned 
along this single iron thread, throughout 1877, hung the hves of a milli on of 
souls Every distnct m the provmce is now either traversed bv or has its 
niam town connected with a radway, and the total length of hne withm 
the provmce has been increased to over 450 miles In addition to the extension 
of radwavs, more than 1,000 mdes of new roads have been opened out and a 
number of large rivers bridged at a total cost of over 60 lakhs The opening 
out of the Elolar gold field has also created a new and important source of 
industrv, which is said to afford employment to about 40,000 people m a distnct 
unusuallv hable to drought 


• Bcwfft on the Hiitory oi the Uyiore Fanune of 1S76-7S by Hr Charles EHiot, C.S I, Famine Commisska«r 
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638 These improvements are a substantial addition to the general wealth'’ 
and well-being of the provmce, while the increased means of commumoation 
will enormously facihtate lehef operations in^ the contingency of another 
famine But with regard to the amount of protection afforded by irrigation, 
a matter with which we are more immediately concerned, it cannot he said 
that any very distinct advance has been made Wntmg in 1877 the Bamme 
Commissioner estimated that before the famine there was more than one acre 
of cultivation to each head of the population, and that about 15 per cent of the 
cultivated area was under imgation So far as we can gather from the data 
which have been supplied to us, the conditions now are much the same as they 
were then The proportion which the irrigated area bears to the w^hole area 
of cultivation certainly does not appear to have increased by more than one per 
cent 


639 Under nver channels, which are described as the most valuable form 
of irrigation m Mysore, a distinct advance has no doubt been made, and the 
area irrigated by these works has been nearly doubled withm the past 26 years 
But this means an mcrease of only 6 per cent to the whole irrigated area of 
the province, and the mcrease is confined for the most part to the distncts which 
are least liable to famine Large s ums have also been hberally spent in 
improvmg the tanks, but most of this expenditure seems to hare been necessary 
to pi event retrogression, and it is not said to have led to any considerable 
increase m tbe tank irrigated area On the whole, however, the extension of 
irrigation has fully kept pace with the increases m population and cultivation ; 
and all things considered the State is now, no doubt, much better eqmpped to 
meet famine than it was in 1875 The position, as regards the distnct most 
liable to be affected by drought, will be still more improved ' when the great 
Mainkanave tank is complete 


{%it). — Scope for further extensions of State irrigation tool ks 

640. General remarlcs — Outside of the area covered by the Western Ghats 
nearly every suitable site has been aheady occupied by a stoiage work The only 
means of pioviding any considerable extension of irrigation in Mysore must 
therefore, as m the case of the Deccan districts of Bombay, be sought for m a 
system of canals dependmg for theii supplies on lai ge storage works in the western 
region of assured rainfall Unfortunately, the main nvers of Mysore, having their 
sources in the Western Ghats, do not traverse the distncts most hable to 
famine Their couises he close to the Ghats m deep valleys which separate the 
secure tracts on the west from the precanons plateau distncts on the east The 
Tungabhadra flows almost due north through the districts of Kadur and 
Shimoga, while the Cauvery and its mam tnbutanes flow to the south-east 
through the distncts of flassan and Mysore Storage works in the basms of both 
these nvers would be useful — on the Tungabhadra they would be invaluable— 
to the distncts of Madras which they subsequently tiaverse, but they would 
be of httle use' to Mysore The only portions of the State that conld be com- 
manded by them he m the tiact that least requires protection. All the difh- 
culties that we have lefcned 'to m connection with the utihzation of the ramfall 
of the Ghats in tbe Deccan distncts of Bombay are heie mtensified The 
courses taken by the nvers, the general level of the country, and the broken 
nature of its surface, would all be senous obstacles against any attempt to caivy 
the abundant lainfaU of the Ghats on to the mam plateau of the province. 
These difficulties might no doubt be overcome, but m aU probability the cost 
nouldbe qmte prohibitive Nevertheless, the question is, we think, one of such 
vital importance to the State that no opinion on this pomt should be accepted as 
final, until a thorough and systematic reconnaissance has been made by a 
specially qualified Engmeer Should no possible means be discovered for 
utihzing rainfall stored m the Ghats, Mysore wiU have to rely, for any extension 
of its imgation by means of State woiks m the tracts hable to faicnine, upon 
the improvement of its existing tanks and channels, and upon the construction 
of new works for the storage of local rainfall in the comparatively few 
catchments which are not already fully occupied. o 
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- . ‘WOUKS IN TROGRFSS. 

The Ifanlianate tanh — ^Attho time of onr visit fo tlie State two new 
nrigation woiks were imder constraction — the Borakanave tank to stoie 2,364 
million cuhic feet and imgate 9,000 acies in the Tnmknr district, and the-Man- 
kanave reservoir Tha latter is a colossal work The reservoii is hemg formed 
By damming up the waters of the Vedavati nver m the Ghitaldrug district The 
crest of the masonry dam will he 142 feet above the river bed , and, with the 
reservoir full, the wat§r surface will have an area of over 40 square miles, 
while the volume of water impounded will exceed 30,000 million cubic feet 
This is much more than the capacity of any existing leservoir m India, and but 
little less than that of the great Nileieservoir at Assuan The natural advan- 
tages of the site aie so great that the pro 3 ect, which had been long under con- 
sideration, has always been a favourite one with engmeers On the other hand, 
although the catchment area is no less than 2,076 square miles, the supply will 
be hable to great fluctuations The annual rainfall is 26 mches on an average, 
but it has been as low as 8 inches, and the run-off from the catchment is 
gieatly reduced by a large number of existing tanks The run-off correspond-- 
ing to an annual rainfall of 30, 26, and 16 inches has been calculated at 
19,000, 10,000, and 3,000 million cubic feet, respectively , and with a fall of 
8 inches there would practically he no run-off at all It is not considered that 
the tank will fiU more than once in 30 yearn , but, owing to difffculties con- 
nected with the escape or waste weir, it has been found less costly to construct 
the dam to impound 30,000 miUion cubic feet than 20,000, the volume originally^ 
proposed Provision is made for an overflow of 60,000 cusecs The work is 
estimated to cost 39 lakhs, exclusive of estahhshment and mdirect charges, and 
IS a remarkably cheap one if regard be paid to its maximum storage capacity. 
But the aiea which it is proposed to imgate in ordinary veam is fixed at only 
30,000 acres for winch, according to the Mysore standard of 0 26 million cubic 
feet per acre, 7,841 miUion cubic feet should suffice It is even considered 
doubtful if tins area will be worked up to for many years to come, for the tract 
commanded consists mainly of black cotton soil and is sparsely populated by 
culfavatora who are reluctant in changing dry for wet cultivation 

642 On this sub] ect Colonel Grant, who has been for so many years con- 
nected with the Eevenue Survey of Mysore, and than whom theie can be no 
better authority, writes as follows — 

There are considerable stretches of black soil in the Devangere, Chitaldmg, and Eiruyur 
taluks If black soil is unsuitable to irrigation, important works of irrigation, contemplated 
or in hand, will ke defeated in their mam object, and will certainly not be remunerative , the 
Mankanave project for instance * know that tho rayats who occupy black 

sod, nghtly or lyrongly, have some prejudice against nsmg imgation They have hardly ever 
made the experiment, the real truth being that the dry cdtivation of black soil is veiy easy, 
and a bumper year makes np for several years of had yield ^loreover, the rayats of these 
black cotton sods are qmte unaccustomed to irrigation Could the Pagavada and more eastern 
rayats he imported to Himyur, I have no doubt they coidd make something of the oppor- 
tunities offered Jly own opinion is that the black sod does not admit of regular imga- 
tion, and that, the means of irrigation provided, water would go little further than saving the 
crops by moderate watennss. 1 speak here of irrigation for ordinary dry crops If black sod 
be converted into what is known as wet land, I believe that it will take several j ears before 
good crops are obtained, and then only because sand and other earth has gradually been inter- 
mixed, and the whole has become friable 

Even if the full area of 30,000 acres of wet crops is brought under culti- 
vation, tbe work is not likely to retom more than 2 per cent on its capital cost 
But it has been sanctioned chiefly on account of its protective value, which in 
a yeai of drought should he considerable, even if the tank has been only lialf 
filled by the rainfall of previous years 

Proposed new works 

643 Ittver channels and ghat-fed storage toorhs — The existing dams are 
sufficient to draw off all the supply generally availahle in the nvers during the 
drv weathei , aud even if this were not the case, the Madras Government uould 
obleot to any interference with the surplus, or the construction of any work 
likely to reduce the present dry weather supply of the canals in that P ency. 



Hence, for the supply of any now canals in Mysore, or to increase the di-y wea- 
ther supply of existing canals, it will ho necessary to constmet large stoia^c 
reservoirs on the main rivers or their tributaries, and within the region o£ assured 
rainfall Wo understand that sites for such works arc now hemg svstoniaticallv 
investigated, and that the discovery of suitable sites on the Cauvery or its 
branches -will lead to a very largo increase in the area under rn cr channels , 
though, as wo have already stated, it will probably he impossible to extend this 
form of irrigation to the tracts which arc most in need of protection The works, 
however, are, as wo have shown, very remunerative, and the extension of these 
channels, even withm the limits of the westom districts, will ho of very great 
benefit both to the cultivators and to the State The investigations previously 
made, apparently m no very systematic way, have resulted in the discoveiy of 
only one possible site m the valley of the Cauvery , and even this has not 
proved practicable, for the construction of a rcsciwoir would suhmoige the town 
of Fraserpet A more thorough investigation, whieli should inelude those por- 
tions of Ooorg and of the Madi’as Presidency lying withm the upper valley of 
the river, may, however, lead to the discovery of other and more practicable 
sites. In the valley of the Tungahhadra some excellent sites liavo been found 
at Lakvalli and Mudaha , hut, as wo have said, icscrvoirsat these sites, though 
of great value to ^Madras, would apparently ho of little use to Mysore Tlie 
site at Lakvalli has a catchment of 77G square miles, with an aveiagc rainfall 
o'f 160 inches. It is situated in an unhealthy tract and in the midst of valuable 
forests of teak ; hut in all other I'espccts it is said to ho one of the finest sites for 
a reservoir m the whole of India. 

644 But, even if the investigations should result in the discovery of hut 
few smtahle sites for new storage works, our evidence leads us to thmk tliat 
the area irrigated by river channels could he largely extended by improving the 
existmg works The Chief Engineer esiimates that to piovide proper masonry 
dams and to improve and extend the channels would cost about 25 lakhs We 
thmk that the results would 3 ustify the expenditure, hut this could easily he 
tested by remodelhng a few selected works 

646 Froposed new tanJes — The hst of proposed woiks contains 30 new 
tanks, most of which would receive no supply in a year of drought, though 
many, if not all, would he useful in a year of average rainfall It is proposed 
to prepare the projects for these works in detail and to constiaict, as funds are 
available, any that promise to ho remunerative , those which have a purely 
protective value bemg left for the employment of labour in a year of scarcity 

646 It IS evident that there is not much scope for the extension of iri'iga- 
tion by means of new tanks constructed outside the legion of the Ghats; but, as 
m the case of river channels, there is reason to thmk that the area matured 
under existing works could be largely mcreased, not only by improving the 
existmg tanks, but also by thoioughly remodelling their channels and provid- 
mg them with proper masonry or pipe outlets for the distribution of the supply , 
and also, in years of short rainfall, by restrictmg the area iingated m proportion 
to the available supply 

647 Oosf of proposed new works and possible ^ncrease in the area irri- 
gated — Excluding the two woiks under construction, the list of proposed new 
works contains 48 works estimated to cost 107^ lakhs, and to iriigate 107,000 
acres m a year of ordinary rainfall and 66,000 acres in a year of drought * Of 
the latter area only one-fifth hes m the precarious eastern distncts'^ These 
figures are not based on detailed surveys or estimates. They are admittedly 
only a'rough approximation, and they do not mclude all the extensions that may 
be rendered“posaible by the construction of ghat-fed storage works; and by minor 
improvements which collectively should have an important effect But we fear 
that they mdicate generally, and, at least as regards the tracts most hable to 
famme, with sufficient accuracy, the hmited field that exists foi the extension of 
irrigation m Mysore by means of new State works Such possibilities as there 
are will, we have no doubt, be fully utilized m the near future by a Durbar 
Which has proved itself so hberal in the past m proyidmg funds for the general r 
improvement of the provmce. 
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(iv) — Trimte tn if/atzon tool Jcs 

648 Fz'ioate tanj^s — Tlic piivato irngation iroiks m Mysoie consist of 
tanks, wells, spring oliannels (called tal2Jai f/is) and ckannels from lull streams 
Tlicre arc in all aliout 2,000 pnyate tanks irrigatmg an aiea of 47,000 acres 
Half of tliese aie situated in alienated lands Of the remamder many are old 
State tanks which wore repaund by xnivate indindnals in consideration of a 
remission of one-fonrth of the revenue Wheh a private mdividnal constructs 
a new tank, ive nndei’stand that no charge is made until the next revision of 
settlement, when the usual n et rates are assessed 

649 Wells — Wells are extensively used to supplement the imgation of 
garden and othei lands situated under tanks ITiere aie no separate statistics of, 
the area irrigated m this nay The weUs m such cases aie usually mere shallow 
holes fiom which the water is lifted by means of a palota The areas 
irrigated exclusively from weUs are xiraeticaUy confined to &e four eastern or 

‘ !&Iaidan ’ districts, m which there are said to be 41,000 weUs, irrigating in an 
ordinary year about 70,000 aeres In a year of drought the -supply of these wells 
IS, on the average, dimimshed by about a half , in but few cas^ does it fail 
entirely Except m the ncmity of the tanks, upon which 75 per cent of the 
wells of the pronnee depend for their supply, the depth to the water surface, in 
localities where ivcUs are made, is about 30 to 40 feet The well near a tank 
in which a IS worked by manual labour costs only a few rupees, while 

the” well, 26 or 30 feet square and revetted with stone work, m whieh a leather 
bucket is worked by bullocks, costs three or four hundred rupees Under 
rules issued in 1891 the State giants advances for the construction of wells, 
chai^mg 3 per cent interest and recoveiang the advance m 30 years Smoethe 
issue of the rules 1,316 v ells have been constructed by means of these advan- 
ces But for the further sinking of wells there is said to be verj' bttle smtable 
ground. 'ITic rules logaidmg the revision of assessment on iveU -irrigated lands, 
which appear to be very hbeial, are jirmtcd m the appendix volume of this 
report 

650 Sjimig channels and iirioate river-channeU — In the north-eastern 
part of the provmce springs are tapped m the sandy sods, and the water is con- 
ducted to the fields by channels which are sometimes of considerable length 
These channels migatc in all about 5,000 acres We have no information as 
to the area imdor private channels fiom hill streams, but it is said to be con- 
siderable 

651 Field emhaiikment — In the black cotton sods of the Chitaldrug dis- 
tnet, the practice is common of oonstiucting small embankments, not so much 
to hold water as to collect silt and sod Above these embankments, even m bad 
seasons when the crops tad elsewhere, giam, wheat, and cotton, are raised 
successfully. 

(o) — Famine zcorLs ami programmes, 

652 Famine programmes — Smoe the severe famine of 1877 there has 
been no need for works of famine rehef in Mysore fortunately, there is not 
likely to be any difficulty m finding a sufficiency of smtable works for any 
futme fanime The numerous tanks, which are m need of restoration and 
repau, the many mdes — over 6,000— of roads, most of them metalled or gra- 
velled, and fom proposed new Imes of ladwav, on v hich from the nature of 
the country there wiU be a large amount of onttmg and embanking, should " 
afford ample employment on earthwork and on the collection of road metal, for 
the maximum number of people hkely to come upon rehef There are, m addi- 
tion, the proposed new tanks to which we have referred, few of which are 
hkely to be so large as to rendei it unadvisable to employ rehef labour for their 
construction, under proper supervision In future, lehance is to be placed 
mamly on these works foi the employment of rehef labour, the collection of 
metal bemg held in the background to supplement any deficiency in the pro- 
gramme of tank works The vdlage rehef works will consist of filling objec- 
tionable pits and ditches, dealing pnckly pear, deepening ponds and weUs, and 
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constructing new avcUsj etc , supplemenifed by as many minor Irrigation ivorks 
as can be properly supei vised. The importance of Having a carefully consideied 
programme prepared well m advance of a famine appears to be fully realized, 
and a detail^ programme for each district is, we understand, now under pre 
paration 

(til) — Ooorij. 

653 Irngahon in Ooorg — In Ooorg tbe average area annually under ciop 
as 204,003 acies, or 1 13 acres per bead of population Of tins nearly one half is 
- under rice, 40 per cent under coffee, and tbe balance cbiefly ragt. Tbe ramfall, 
which varies m average annual amount from upwards of 160 mches on the 
wrest to 40 mches on the east, is usually abimdant, hut about one-tenth of the 
area of the district, lymg m a nariow strip along the eastern border, is affected 
oiasionilly by drought. Withm this strip there are 27 irrigation works — tanks 
and small canals— which have been constnioted at a cost of Hs 76,000 and 
are said to be capable of iingatmg over 6,000 acres, but there are no accurate 
accords of the areas annually irrigated Ono-thirdofthe expenditure has been 
rmeurred on the Chikle Hol4 channels which apparently do not work success- 
fully. We recommend that an offleer with experience of irrigation works should 
be deputed to prepaio piojects foi neiv woiks for the further piotcction of the 
tract liable to drought, and to advise generally icgardmg the improvements 
requued m existing works 


Section IV.— HYDERABAD 

, (t ). — Local condthoHs ; use and value of ii rigalion. 

664 Fhi/ steal features — Excluding Berar, or the Assigned Districts, the 
teriitones of His Higlmess the Nizam embrace an area of 82,698 squaie mdes, 
^d contain a population of 11,141,142 They he on an elevated plateau in tbo 
centie of the pemnsula, and are traversed or bordered by four large rivers, whose 
sources he withm the region of assured ramfall m the Western Ghats. Tbe 
Godavan floAvs through the centre of the northern half of the State, and rab- 
sequently forms the greater part of its eastern boundary The Kistna, after 
traversing the south-eastern comer, and receiving on its way the waters of the 
Bhuna, is 3 oined by the Tungabhadra and takes the place of that nver m form- 
ing the southern boundary The plateau hes geneially at an elevation of about 
1,600 feet above sea level. The mam Avatershed, separatmg the basms of the 
Godavari and Klstna riveis, crosses the State from the north-west to the south- 
east at a general altitude of about 2,000 feet, and divides it mto two fanly 
equal parts Theie aie numerous ranges of lulls, tbe most important of which 
run from east to Avost, but few of then* summits nse to a height of moie than 
600 feet above the sm rounding country 

666 The Telmgana tract Soils and agriculture — The civil districta mto 
which the State is divided are classed m one or other of two mam- divisions 
The seven districts forming the eastern half of the provmce are knoAvn as 
Telmgana , and the nme western districts as Marathwara. The Ime of demarca- 
tion is an irregular one, but its general direction may be foulid by connecting 
the pomt of junction of the Kistna and Bhima rivers with that of the Manjira 
and Godavaii There is a marked diversity m the oharacteihstics of these two 
tiacts, whether they be viewed from a geological, an ethnographical, oi an agn- 
cultural standpoint ; and in each aspect the distmction has a more or less impoi- 
tant bearmg upon the sub]cct of our mquines The Tehngana tract lies m the 
granitic and ciystalhne formation which covers a laige portion of the Penmshla, 
and to the red and sandy soils of which irrigation is m general so freely applied. 
It IS peopled, as its name impb.es, chiefly by Telugu-speakmg races Who, as a 
rule, are ready to make full use of all available faoibties for irngation Withm 
this tract nee is freely cultivated, the Avmtei crop being known ah abi and the 
summer crop as tabt Both crops aie ungated from tamks, river channels, and 
to some extent even from wells ^ - 

666 The Marathwara tract . — The MarathAvara tract bes, on the other hand, 
Avithm the area of the Deccan trap series, and the prevailmg soil is the usual 



black cotton soil of tliat foimation, m wlucli as a rule excellent crops of wbeat, 
cotton, and millet can be gromi witliont artificial ivatenDgs But, even ivhen 
irrigation suits tlie soil, the cultivators lu this tract, clnefly Marathas, are said 
to be averse from ivet cultivation Here, therefore, there are piactically no 
tanks , and m’lgation, ivhich is chiefly from 'ivells, is confined geneially to the 
cultivation of garden crops 

657 This diversity of conditions has led to a distinction m the systems of land 
revenue in force m the "two tracts In the Marathwara districts the assessment, 
which is determmed upon the Bombay Settlement system, both on wet and dry 
lands, IS fixed for a period of 15 or 30 years, and ordmanly no i emissions 
are given for damage to nrops or foi fields lymg fallow In the Tehngana 
distiicts this rule applies to dry lands only, the assessment on nee lands being 
made subiect to full lemissious for anv year in which the land may he unculti- 
vated from a failure of the nuter-supply. 

658. The Garnaho districts — Of the nme Marathwara districts there are 
three in the south-east comer of the State — Lingsugur, Eaichur, and Gulbarga — - 
in which the conditions m some respects resemble those of the Tehngana distnctS. 
The subsoil uatei is, as a rule, much farther from the surface , but the soil, is for 
the most part of the same natuic, and the inhabitants, bemg largely Oanarese, 
understand and practise irngation These are sometimes known as the Carnatic 
districts, and for om' purposes it v ill he convement to retain this distraction 

659 F^xten t of cultivation and tri igation — Out of a total of nearly 63 million 
acies corapnsed in the State, statistics aie available only for the cultivable and 
forest areas of hlialsa lands, or in all for about 23 million acres, of which 
million are under forest About 3 nuUion acies aie letmned as cultivable 
uastc, and of this 90 pci cent lies in the Telingana districts Out of about 
17^ million acres under occupation in the year 1900, one m illi on acies or under 
6 per cent n ere assessed as nugahle The occupied and actually irrigated areas 
are distributed as follows — 
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The figures of areas actually irrigated have been derived by deducting the 
areas on nhich lennssions were granted from the total assessed areas This is 
said to give fairly coiTCct results for the Telingana tracts, at least foi an ordinary 
yeai, and also for the Carnatic where the irrigation is chiefly feom nvnr channels 
with assured supplies Bor the Marathwara districts, in which remissions are 
given only in very exceptional cases, the figures thus obtained may perhaps 
exaggerate the area irrigated in a dry year, for in these districts, though many 
more wells than usual were used in 1899-1900, many failed completely, and others 
vielded only half then usual supply The figures are, however, sufficient 
to indicate that in the Marathwara districts less fiian'3 per cent -and in the 
Camatio less than 1^ per cent ofthe normal area under cultivation is protected by 
irrioution Bor the lehngana tract the proportion in ay-ear of ordinary rainfafi 
IS aliout 9| pel cent , and this falls to under 2 pei cent in a year of severe 
drought A better mdication of the value of irrigation is, however, afiorded by 
the fact that in an ordmaiy year, with less than 10 per cent of the cultivation 
under irrigation, ot*^ 55 per cent of the whole land revenue of the- Telingana 
districts is derived from the irrigated area, the average ^tes of i ’ 
under Be. 1 for dry lands and about Ks. 12 for irngaWd ^ 
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660. - Area of culiimhon ]}er head of pojmlatioit . — There are no acourato 
statistics of the area annually under crop, but adding the net area irrigated in a 
normal year to the dry area, the total ivorks out to 2 acres per head of the 
.population of 8,178,952, comprised in the Ichalsa area For the Tolingana tract 
the proportion is about 1 acre, and for Marathwara about 3 acres per head 

661. Rainfall and famines, — In Marathwara the annual rainfall varies from 
an average of 30 inches on the east, to 40 mches on the -west side This tract 
suffered from famme in 1877, and agam m 1899 "when the northern districts 
leceived only 12 inches and the southern 15 mches of ram The Carnatic tract, 
for which the average is only 26 inches, is specially hable to bo affected by 
drought It suffered severely m 1877, m 1897, and agam in 1900 In the 
Lmgsugur district, which closely resembles the neighbouimg district of Sholapur 
m the Bombay Presidency, scarcity is said to be almost chrome, and fammo 
or severe distress is expected once m every twelve years In Tolmgana the 
average rainfall varies from 31 inches in the south to 41 mches in the north , 
but m every district the fluctuations from year to year are considoi able, the limits 
being from about half the normal, as m 1899, to 60 per cent above the normal, 
asm 1893 Even, however, ivith half the normal rainfall a considerable area of 
dry crops can generally be matured in the more sandy soils of this tract , and in 
1899, though there was severe distress, there was no actual famine The large 
number of ordinary works then m hand afforded sufBlcient employment to the 
people, and it was not found necessary to open special works of relief. 

662 General conclusions — With reference, then, to the general question of 
the utihty of irrigation m Hyderabad, it may be said that m the Tohngana and 
certam portions of the Carnatic tracts, which comprise more than half the total 
area of Hyderabad, uTigation is vitally essential to the well-being of the people 
and to the general prosperity of the State ; and that the soil is suited to it and 
the people eager for it No stronger eiudenco of this could be given than is 
afforded by the great difference between the average rates of revenue assess- 
ment on wet and lands, which, if the areas are coixect from which the 
rates are calculated, appeal’s to amount to not less than Hs. 10 or Bs 11 over 
the whole of the Telingana and Carnatic districts This is very much higher 
than the average charge for water advantages, whether taken m the form of a 
water-i’ate or of an enhancement of the land-revenue I'ates, that is obtamed m any 
Brutish - provmce or m any other Native State, although there is ^no reason for 
believing -that the i'ates m them are unduly low The fact that such a 
charge can be realized not only indicates the great utility of irrigation m 
these tracts, but also .renders all expenditure m extendmg irrigation highly 
remunei’ative In the remaining, or Marathwara districts, irngation m ordmary 
year’s is employed almost solely for the cultivation of garden crops the benefits 
that the staple field-crops would derive from imgation m such years are, to say 
the least, extremely doubtful ; while the cultivators themselves, m spite of 
recent adverse seasons, have shoivn no desire to change their present extensive 
dry cultivation for the more labonous cultivation of rice and other wet crops. 

(w ). — 'Rcctskng State irrigation works 

663. Glasses of works. — The State mugation works m Hydei’abad consist 
of tanks and small canals, and are qiractically confined to the Tehngana and 
Carnatic districts. Most of them are old works of w^ch the origmal cost is 
not known ; and we have not been furnished with statistics showmg separately 
the areas irrigated by weUs and by the various classes of State works It is 
therefore impossible to show, with any degree of exactness, their value as produc- 
tive works, and of their protective value only a general mdication can be given 

664. Canals. — The prmcipal canals take off from the Tungabhadra river and 
irrigate a total area of 3,732 acres, yielding a yearly revenue of Bs 51,963, or Bs. 14 
per acre, of which Es 1-8 per acre is spent m annual maintenance The supply 
from, the river is unfailmg, and the works are therefore, so far* as they go, usrful 
protective works, besides bemg undoubtedly highly remunerative. There are 
also two old channels, each about 70 miles m length, talnng off from the Musi 
nver and endmg in a large tank near the town of Nalgonda ^ The channels 
were constructed many centuries ago, but they have“iallen mto disrepair and are 
not now used for irrigation I here are besides a number of mmol’ channels 
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taking o(^ from above ‘weira coostruoted across the smaller streams Unfortu- 
nately in Telmgana, vhero -water is most required, these streams dry up soon after 
tho cessation of the rains, and no water is available for the late or, as it is here 
called, the tahi ciop The retentive black soil of Maratbwara parts with, its 
water more slowly, and the streams supplied by it carry water long after those 
of tho Tebngana districts have ceased to flow It is, indeed, asserted that the 
greater part of the hot weather flow of the Kistna and Godavan consists of 
drainage from the trap formation withm the Nizam’s territories 

665, Tanls — Wliile the few canals of the State irrigate cluefly in the 
Carnatic distiicts, its 18,000 tanks are situated almost entirely m the Tehngana 
tract, wheie nearly every suitable site is said to be occupied by a tank They 
are all either small or of moderate size, the largest having a capacity of under 
300 milhon cubic feet. Many of them — and these are the most successfql — are 
fed by channels taking ofl from a stream or river To be really efficient such 
cliannels should, it is said, be capable of filhng ihe tank withm a period of 36 
days. All tanks, except the lai'gest, that are not fed m this way fail in a year of 
extreme drought such as 1899-1900, but not necessarily in a year like 1896-97, 
in which drought followed an abundant early rainfall 

666 JRestoraiJon and npleep of tanls — The maionty of the tanks are said 
to be breached or otherwise in a state of disrepair But a great deal has been 
done to improve matters m this respect since 1893, when, under the advice of 
Ml A. J Dunlop, Bevenue Secretary to His Highness’ Government, practical 
steps were taken to revive the old system of dastband Under this system a 
certain share, generally 8 or 10 per cent , of the revenue dependent on a tank, 
IS paid in cash, or its equivalent is granted m inam lands or m a reduction of 
assessment, to a lessee who undertakes the main-tenance and repair of the tank 
The lessee, oi dastbandar as he is called, is mvariably an influential man, who 
either himself owns land under the tank or has a personal mterest mits upkeep 
Tn many cases he is a descendant of the origmal constructor of the ta nk , and he 
piobably holds some heieditary local or village office, such as that of Desaz 
or DeshmitlJt In return for liis share of the revenue he is required at his o-wn 
expense to lepair all breaches withm a reasonable time, to keep the banks and 
sluices in good order, and the mam distributary channels clear of silt, 

667. The lai-ger tanks, however, were often found to require not only 
extensive repairs but actual restoration, for the satisfactory execution of which 
skilled supervision was essential Bor this pm-pose, among others, there was 
foiTued m 1896 a separate Irrigation Department under a Chief Engmeer (Mr 
Boscoe Allen) whose services were lent to the State by the Government of 
India Under his supervision plans and estimates ore now prepared, and the 
work of restoration is earned out, before a tank is handed over to the lessee 
During the past eight years, 6,487 tanks have been leased out on the dastband 
svstem, the revenue on the 276,000 acres irrigated by them amountmg to over , 
29 lakhs The dastband system appears to give general satisfaction^ and to have 
led to excellent results , but in working it two points are essential, namely, the 
selection of the lessees from among locator village hereditary officers of influence, 
and a proper system of periodical inspection As a rule, it is the smaller tanks 
only which are leased out for repam The lai^er tanks and imgation systems 
are mam-tamed by the Irrigation Department, on annual grants which are limi ted 
to 10 per cent of the revenue dependent on the work 

668 Method of financing the tanh restoration worL — "When the plans and 
estimates for the restoration of a tank have been prepared and sanctioned, if there 
is anv difficulty in obtaimng an early allotment of the necessary funds, the 
work" is earned* out under a system of deferred payments A contractor carries 
out the woik under departmental supervision, but at his o-wn expense, receiv- 
ing 6 per cent on his outlay and all the revenue realized from the tank until 
the debt is paid off Often the contractor holds land under, and has an interest 
m the tank, and subsequently hk becomes the dastbandar. 

669 Under this system 1,472 tanks have been repaired at an estimated cost 
of 42 lakhs A lai^e tank at Kamaredipet, which we mspected, had rey-^tlv 



been restored "QYider this scheme, at acostoflis 36^000,- and now brings in an 
annual revenue of Rs 17,000 : Tliere are man;?- other similar instances , and, 
though theru may possibly he doubts as' to the return to he derived from the 
construction of new stoiago works in Hydeiahad, there can he no question as to 
the highly prohtahle nature of these works of lestoiation The great value of 
these schemes, both for the restoration and the maintenance of the tanks, has lam 
m their adaptability to the special circumstances of the case A considerable ex- 
penditure was required which was certain to he highly remunerative, hut for 
which, owing to the pressuie of famine and other circumstances, funds were not 
readily availahle from the State Exchequer The certainty' that lai’ge revenues 
would accrue made it possible for the State to pledge those revenues, or a share 
of them, beforeliand, with a perfect assurance that persons would he found will- 
ing to take up the work in return for the pledge The local influence -of these 
peisone, and them interest in the efficiency of &o tanks, also made it probable that 
the work would he as well done as them resources and abilities would admit. 
Thus, without straiuing its exchequer in any way, the State has been able to ficanc'c 
a large amount of highly remunerative irrigation u Ork, while the exponditnie on 
its Irrigation Department has actually deebned 

{^^^) — Scope for further extensions of State irrigation worls 

670 Projects and surveys — Since the formation of an Imgatibn Depart- 
ment in 1896, m addition to the restoration of about 600 of the larger existing 
works at an aokfal C/Ost of 34 lakhs, and of many smaller works at a cost of 
4 lakhs, a large number of projects have been propaied for the construction of 
new tanks and for the restoration of other works Including the irorks 
already constructed, or now in courao of execution, estimates amounting to 80 
lakhs, and afi'eotmg an area of 226,000 uorcs, have been sanctioned by Govern- 
ment , additional projects for 120 works, estimated to cost 24 lakhs and to 
irrigate upwards of 60,000 acres, are now under consideration , while surveys 
are being ma,de for a number of other projects which, it is rouglilv estimated, 
WiU afford protection to 130,000 acres 

N. 

! New works in the Oarna’tio districts. 

671 The Benur project — Tlie most important of the proj'ects winch have 
been prepared for the protection of the Carnatic districts, is one for the restora- 
tion of an old dam or ament on the Tungahhadra nver, and the construction of a 
canal, at a cost of 8 lakhs, for the irrigation of 10,000 acres m the Lingsugur 
district The Madras Government raised objections to the construction of the 
work on the ground tljat it would mterfere with the full utihzation of existing 
canal works in that "presidency, hut this objection has now been waived This 
work should materially assist in, the piotection of a district which is singularly 
liable to suffer from deficient rainfall Unfortunately, there doe^^ not seem to he 
any scope forjurther woiks of a similar nature, as only a very limited area on 
the Hyderabad side of the river can he commanded from the Tungahhadra 
Even if a large reservoir above Hospet were consti noted, as has hceh praposed 
m Madras, the only benefit to Hyderabad would ho, it is said, in a possible in- 
crease of 8,000 acres to the area irrigated by the Benur and existmg channels 

"672 The Bhima and Kistna rivers — The investigations m progress in the 
valley of the Bhima river had not so far resulted in the discovery of any feasible 
project, owing to the small slope in the bed of the river and to the unfavourable 
confoimatiou of the country Erom the Kistna, however, it is thouglit possible 
to take out a canal on the left hank, which would irrigate a veiy large ai ea 
lying between that rivet and the Bhima N o detail^ surveys have yet been 
made, and beyond ascertaining the possibility of the project nothing has been 
done. The area which the canal would command is estimated at 200,000 acres 
The withdrawal from the Kistna of a volume sufficient for the imgation of 
anything like that extent of country, would mterfero sonously with the supply 
of existing canals in Madras This difficulty might he met hy the construction' 
of -storage works, if a sufficient number of suitable sites could he found , but ' 
this woffid add enormously to the cost of the project whichj even without storage, 

IS estimated at a crore of rupees It might, perliaps, also he satisfactonly met 
hy the construction^hy the Indian Government of the grteat stoi’fige'woik dt\> the 
lower j^tna to which reference is made m the chapter on Madras, and this 'may be a; 
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wiglitv argument m favour of that project. With so much to bo done in tbo 
re^i oration of existing works, and in tho construction of small but highly romu- 
ncratno now* canali, it seems iraprobnblo that Ills Higlmcss’s Public Works 
Department will be in a position to undertake such a largo scheme for some 
years to como. 

(.73. General 8 C 0 ]}C qf proxmaU.—'^or tho further protection of these dis- 
trief'^ tho only remaining pro;icct of any importanco is ono for the construction of 
a large reservoir on tho IMiiski river, to irrigate 0,000 acres in tho Lingsiigur dis- 
trict" Tho restoration and repair of OMstmg tanks IS estimated to add another 
10,000 acres to the present irrigated area Adding these to tho aross that may be 
irrigatwl by the propo'^cd Bcniir Canal, and by possible extensions of existing 
canah, we obtain an area of 31,000 acres as the total increase that it seems possible 
to efTect in the protected area within a reasonable time This will not afford any- 
thing like adequate protection to the Carnatic districts, but it will mean an 
addition of CO per cent, to their present imgatcd area. 

New works ix Telixgana. 

G71 TForls tf] propresft . — In tho Tchngana districts, of the new works 
under oonstnietion tlic most important are a canal, costmg 10 lakhs, taking off 
from the ^fanjira— a largo tnlmtarj' of the Godavari — to fill a number of tanks 
ami irrigate in all about 20,000 acres , and the restoration of the channels from 
thoMiwirner, tocost 21 lakhs and imgato 2-1,400 acres. A number of tank 
restoration w orks arc also m progress. 

075 Projects under constderatton . — Tho field for further extensions has ' 
not yet liecn thoroughly m\ estigated , but, in addition to restoring a large num- 
iicr of derelict works, there is apparently some scope for the construction of 
new storage works, and a ^c^y largo scope for the construction of channels, not 
so much for tho purpose of direct irrigation ns to connect tho tanks with the 
rhors and ensure them a siipplv in 5 cars of deficient rainfall. Tho proposed 
dam across tlic Kistna may render it possible to command a considerable area in 
the Wamngni district by a'canal from the left bank, but it is doubtful if the land 
IS suitable for irrigation. The question is one which will deserve investigation 
when the general project is under preparation The most important projects now 
under coirsidemtion arc those for a second canal fiom tho Manjira iirer, to 
irrigate 12,000 acres and feed a largo number of tanks m tho distract of Indur , 
a canal from tho Godavari to irrigate 46,000 acres m the Elgandal district , the 
restoration of tho large Parkal tank, and the construction of a mow tank for 
the irrigation of about 25,000 acres, m tho Warangal district ; and the construc- 
tion, at'^Sangam, in the I^hihbuhnagar district, of a largo tank which would 
irrigate about 10,000 acres IMany of these works arc hkoly to be very remiinera- 
tivc, and oven the now storage works arc estimated to return 4 or 6 per cent on 
their cost. In resloiing some of tho larger tanks we would recommend the 
adoption of scK-actmg gates for the wastc-woirs, such as are now muse m 
Bombay. 

G7G If all the works now contemplated, exclusive of the Kistna reservoirs, 
arc carried out, the area under irrigation m tho Telmgana distnct will be 
incroasi^ by nearly 400,000 acres. Even this addition may not afford complete 
protection , hut it should at least pievent a recurrence of anythmg like the severe 
distress that has been rcoontly felt m many parts of Telingana. 

New works in Maeathwaka. 

077. Jteniarls and suggestions —Tho operations of the Public Works Depart- 
ment have hitherto been practically confined to the Carnatic and Tehngana dis- 
tricts thou"h some expenditure has been inourred in a small Telmgana-like tract 
m the Nander distnct. Excluding tins small area, the conditions in XI arathwara 
arc anytliin" hut favourable for the development of irrigation Imgation is not 
necessary save m exceptional years of drought In ordinary years it is not only 
unnccesiry hut it would often do harm , for imgation during a break in the rams. 





ifoUowed by an tinexpected downpour, 570^<i inevitably result in perious 
injury to tbe crops. As is the case almost everyifhore in tbc black soil tract, 
irrigation can be usefuUy appbed to bmited areas of garden crop?, but, unless 
tbe prevaibng system of agriculture is to bo cban^ed with very doubtful 
advantage to tbe people, anything hke extensive irngation is bardly to be 
hoped for , and, at best, tbe process of extending irrigation will bo a very gradual 
one There appear, boweVer, to bo in most districts considerable areas of soils 
that are suitable for irrigation , and in many distncts tboro was, during recent 
-fammes, a scarcity even of drinlong water. Wo tbmk, tboroforo, that the 
Construction of reservoirs, with catebment areas largo enough to ensure a supply 
of water in all years, would probably afford the most useful employment that 
could be found for relief labour in Maratbwara ; and that it would bo advisable 
to have tbe country examined with a view to the preparation of projects of this 
nature, and to their inclusion m a programme of robof works. It is oven possible 
that this examination may disclose sites for tanks or other works, which are worth 
takmg up before the ocourienco of another fammo. There are also a certain 
number ot existing irrigation works which probably command lands that are 
suitable for irrigation, and examination may show that it would bo advantageous 
to have many of them ropairod as ordinary public works And, where tho land 
is suitable for irrigation, small imgating channels might be taken out from 
above weirs constmeted across some of tho numerous streams which are said to 
affoid a supply of water throughout, and for some time after, the rainy season. 

{^v). — JPnvate trrigaUon toorks. 

678 Glasses of works. — The private irrigation works in Hyderabad consist of 
woUs and tanks In many cases the latter are small Government tanks which 
have been repaired by the cultivators at their own expense There are also a 
number of irrigation works, some of them apparently irrigating considerable 
areas in;<7£firs or private estates , but with regard to these we have no information. 

679 Wells — In the klialsa lands there are in all 96,589 wells used for 
irrigataon , of these about 40,000 are in tho Telingana districts where a well for 
two buckets, and about 20 feet square, sunk to a depth of 30 feet, costs on an 
average about Es 300 The small temporary well m the immediate vicmity 
of a tank costs Us 16 or Bs 20. In dry years these are made m large numbers to 
supplement the supply from the tank , two acres per bucket are assessed at well 
rates, but one bucket is said to iriigate annually tn o acres of cane, or three of nee, 
or four of other crops In these districts, cultivators who convert dry mto wet 
lands at their own expense are granted a lease for 80 years , durmg the first-half 
of that period they pay the ordmary dry rate on the lands irrigate, and this is 
doubled dmang the latter half , on the expiry of the lease the lands are assessed 
at the usual wet rates Under this system there is said to have been a consider- 
able increase m the number of wells, but most of our witnesses considered that 
it would be advisable to charge nothmg exceedmg the ordinary dry rates for the 
full period of the lease. Norlands outside tbe ay of a tank, the ordinary 
well rate is about Es 10 per acre Within the ayakat all lands are assessed 
at the full tank rate of Es 12 to Es. 16, but a lower rate is fixed if a weE is used 
annually to supplement the tank supply If it is only used occasionally, the 
cultivator has to claim a remission for that year. 

680 In the Maiathwara and Carnatic dbstnets, where the Bombay system of 
settlement has been followed, at revision of settlement no increase is made in the 
assessment on account of improvements effected at the expense of the tmiant. 
This concession, however, has not, it is stated, led to any considerable mcrease 
in the number of weEs, owmg to the poverty and indebtedness of the 
tenants, to the high rate of' interest (18 to E4 per cent ) charged by . the sowcar, 
and perhaps to there bemg no allotment of funds by the State for takavi loans in 
ordinary years W ithout rehhble figures of the numbers of wells made since settle- 
ment we are unable to cnticiZe the accuracy of this statement. Durmg the f amme 
the State granted loans at 6 per cent and they were freely taken but a well in 
these districts costs frOm Es. 300 to Es 600, and. the witnesses express doubts 
-whether in. ordinary years' advances.wonid be iakenjreadily eveiriffunda,w.ej» 
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made available. We think, bOTrever, that a faif trial should be made, for in 
the extension of wells hes, probably, the best hope of affording any appreciable 
measure of protection to the Marathwara districts 

^ 6Sl. Borings — No serious difficulties appear to be experienced in the 
Telingana districts in selectmg a suitable site for a well, as tn^ pits are dug by 
the cultivators at small cost But for Marathwara and the Oamatio we would 
suggest a systematic ^survey of the underground supply, such as we have recom- 
mended for similar tracts m British temtory. 

(o ). — Famine tcorJcs and programmes. 

682. "We have no information as to the expenditure incurred on rehef works 
in Hyderabad during the recent famine The woiks weie confined to the 
Marathwara districts where there is no irrigation establishment , and the labour 
was employed chiefly on the earthwork of roads and railways, and in deepening 
village tanks Neither were we informed as to the extent to which pro- 
grammes of works had been or were being prepared against the contingency 
of another famme We consider it of great import^ce that a full and 
adequate programme should be prepared without delay, if it has not been 
already prepared, particularly for such portions of TTis Highness’ territory as 
adjom the frontier of British India. It is of the greatest importance that work 
should be ready on both sides of the frontier, for Qie simultaneous employment 
of His Highness’s and British subjects, m the unhappy event of fanune afflict- 
mg the territories of both Governments at the same time As regards the 
future, there appear to be no defimte programmes of rehef woiks In the 
Tehngana and Carnatic districts there wouM be a considerable field for the 
employment of rehef labour on the construction or restoration of irrigation 
works which have been sanctioned or proposed , but famme is less hkely to occur 
in the former of these tracts than m the Marathwara We have already sug- 
gested an examination of this tract with a view to findmg sites for tanks which 
nughtbe included m a programme of relief works. But, whether such sites can 
be found or not, we consider it of the highest importance that a suitable pro- 
gramme of rehef works should be prepared and maintained for this portion of 
His Highness’s temtones, so that work may be ready on both sides 


Section V. — BERAB 

(i) — Local conditions; me and value of irrigation 

683. 31am physical features. — Berar, although lymg almost entirely within 
the area of the Deccan trap formation, is divided mto tiuee tracts of markedly 
different physical characteristics In the north, where the southernmost range 
of the Satpuras cover an area of about 2,000 square miles, the surface of the 
country is broken mto a succession of bilks and deep ravines In the south, over 
nearly one-half of the total area of the province, the conformation is that which 
IS so commonly found in the plateau regions of the Deccan — an undulating 
surface broken here and there bv low and generally barren hills The rugged 
country to the north is known as the Melghat, and the more gently undulating 
country to the south as the Balaghat Between these two tracts lies a fertile 
and comparatively level valley, through which the Puma flows from east to 
west in its course towards the Tapti river The Puma and the Wardha, the 
latter of which forms the eastern boundary of the district, are the only rivers of 
any importance The total area of the province is 17,710 square miles 

684 Soils and agriculture — In the southern plateau tract, m the valleys of 
the Melghat, and for a -width of 8 or 10 miles from the base of the bills on either 
side of the central valley, the soil generallv is either a brownish loam, or one of 
the light varieties of black soil to which irrigation is suitable In many parts 
of the eastern half of the central valley, that is m the upper basm of the Puma, 
the black soil overlies muram, and its depth apparently is not so great as to 
preclude the. possibility of umgatiou ; but towards the west and centre of the 

S I s 
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vall^ the black soil becomes of the deep and rich alluvial variety to whlcli 
imgation Tvould be quite unsuited, even if, over large areas of it, there were not 
already distinct signs of salt efflorescence. 

685 In a normal year, the total area of crops sown is 6,820,000 acres, or 2*48 
acres per head of a population of 2f millions Of this area 38 per cent is judr^ 
34 per cent, cotton, and about 9 per cent- wheat. TJnimgated nee is grown on 
46,000 acres. The irrigated area vanes from 43,000 to 80,000 acres, and forms, 
on an average, less than one per cent, of the whole area under crops. Wheat, 
garden crops, and sugar-cane, are the pnncipal crops imgated in an ordinary 
year. 

686. Bainfall and famines — The average annual raiofall varies, in the 
Melghat tract, from 28 inches at the foot of the hills to upwards of 66 inches at 
Chikalda, which lies at a height of 3,664 feet above sea level , and, m the 
temamder of the province, from 29 inches on the west to 36 inches mthe north- 
east, and 45 mches in the south-east In 1899, when the rainfall was the 
smallest on record, the general average over the whole provmce was about one- 
third of the normal, but many of &e recording stations in the three south- 
western districts received less than a quarter of the usual amount. In that year 
the area from which crops were harve^d was only 30 per cent, of the area sown 
in a normal year, and there was an almost complete failure of the crops in the 
western half of the provmce As a general rffle, however, the rainfall, of June 
to September is abundant and certam , while that of October is variable and' often 
insufflcient, and the province receives usually but a very small share of the 
retreatmg monsoon of November and December. In 1896 there was ample rain 
in the earlier months of the rainy season, but the later rams failed and led to a 
partial failure of the Tcharif, and an alm ost total failure of the raht crops But 
the effect of the failure m 1896 was only very partial distress, nowhere 
suffloient to necessitate relief operations on any large scale, or seriously to 
mcrease mortahty In 1899, on the other hand, there occurred severe famine 
resultmg m extensive relief and a considerable mortality Such a calamity as 
this must be regarded as extremely rare in Berar, which is traditionally regarded 
by the people of the Deccan as their refuge in times of scarcity. 

687. Utility of irrigation — Por the ordinary staple crops — judr and cotton, 
which form over 70 per cent of the total cultivation — in aU ordinary years irriga- 
tion IS unnecessary ; and, although Berar can no longer be regard^ as immune 
from famine, there are no means of providing imgation to an extent at aU 
sufficient for the adequate protection of these crops in a year of severe drought 
The utmost that can be done is to afford a certain amount of protection to the 
IJiarif crops and to the rabi sowings, against a failure of the late rams ; and to 
provide means for extendmg the cultivation of wheat, nee, vegetables, ' and 
sugar-cane, where the soil and other conditions are suitable for the cultivation of 
those crops With cultivators so conservative in their agricultural habits as those 
of Berar appear to be, and in general so prosperous and free from fear of senous 
drought, a change from dry to wet cultivation, even in the most suitable tracts, 
will at tile best be a slow and gradual process 

{it) — Existing State irrigation tooi'Jcs. 

688 With the exception of a few small tanks which have been practically 
dry of recent years, and which even m favourable years irrigate quite insigiufioant 
areas, there are no State imgation works in Berar 


(tii) — Scojoe for further extensions qf State irrigation tooi'lcs 

689. The Puma, the only perennial nver in Berar, flows at a very shght 
slope, between banks which arc 60 to 70 feet above the bed, and through soil 
wluch appears to be, for the most part, quite unsmted to imgation Thus the 
SI el ghat and Balaghat tracts, and the narrow strips immediately ad]oming thorn 
and bordering the central valley on cither side* appear to offer the only field for 
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tlie construction of State irrigation -works. In both these tracts it should be 
possible to construct a considerable number of storage -tanks, and of small canals 
taking out of the numerous rivers and streams which carry the dramage of the 
high lands mto the Puma and "Wardha nvers Any tanks constructed in the 
Balagbat tract -will be hable to fail in a year of severe drought ; but in the 
higher hills of the Melghat the rainfall is more certain, and it may be possible 
to find here some suitable sites for large tanks such as will afford an assured 
supply of water m aU years No proper reconnaissance of the country has, 
however, yet been made We cannot, therefore, at present do more than 
indicate, in this general way, the tracts in wMch it may be possible to extend 
irnration by means of Government works, and the classes of works that appear 
to be most smtable to them ; and recommend that the necessary surveys and 
preparation of projects be put in hand as soon as possible The more promismg 
schemes might be earned out as expenmental works and the remamder brought 
on to the programme of fa min e works. The small canals -will probably prove 
fairly remunerative, and their protective value, especially in the Melghat, -will 
be considerably enhanced if their supplies can be supplemented from storage 
works constructed mthe valleys above. The other class of works, — those which 
■will have to depend on storage for their whole supply, — are much less likely to 
prove remunerative, and it may be doubted if they will ever yield a revenue 
sufficient to cover the annual interest charges and workmg expenses 

(to ). — Frivate trrigation wm'hs 

690 JRiver channels — ^There are a few small pnvate channels taking off 
above temporary dams constructed across streams and imgating, in all, about 
1,000 acres The cultivators pay to Government foi the use of the water an 
increased assessment which vanes from Us to Its 6 per acre, according as 
the water lasts till the end of January or the end of May In many of these 
works it may be advisable to substitute for the present temporary stmctuies either 
permanent masonry dams or self-acting flood gates, to be erected and maintained 
at the expense of Government , the mamtenance of the channels and the dis- 
tnbution of the water being left as at present m the hands of the cultivators 

691. TanJes and wells — There are no pnvate irrigation tanks m Berar. The 
holdings generally are too small to admit of tanks being constructed by pnvate 
persons, even if they had the necessary means. Thus, practically, the whole of 
the imgation is from wells. The depth to water surface vanes considerably 
according to the locality ; but, excluding the high lands of the hiUy and plateau 
tracts, the average depth appears to be about 30 feet The supply generaUy is 
from percolation, but in many places good springs have been foimd. During the 
past seven years the water level has sunk considerably, and in 1900 a large 
number of wells ran dry ; but many of these were deepened and are said to have 
then yielded an ample supply In many parts of the Puma valley the water is 
brackish; elsewhere it is of good quahty A well costs on the average from 
Bs 300 to Bs 600, and is said to irrigate about 4 acres annually ; but for the 
Buldana district, m which lies more thm half the whole irrigated area of the 
pro-yince, the number of irrigation wells is sho-wn as 6,714, and the area irri- 
gated from them in 1897-98 as 64,669, gi-nng an average of 9| acres per well — 
a result which suggests some doubt as to the accuracy of the statistics for that 
year. 


692 lioans for the construction of wells are advanced by Govemmmit, 
bearmg interest at 6^ per cent During the past five years 2 lakhs have been 
advanced for new weUs, and over a lakh for the improvement of wells and fields. 
The loans, however, aie not taken freely except m years of drought, o-wing partly 
to the high cost of a well and partly to the uncertainty of finding water Lands 
irrigated from wells constructed before the o r iginal settlement are assessed at the 
TnaYiTninn dry crop rates ; and those from wells constructed since the settlement, 
at ordinary ^ crop rates We gather that improvements are perpetually 
exempted from enl^cement as in Bombay But there seems to be in Berar 
Hi milnr Trnnertamty as to the exact effect of the law No pains should be spared 
jto get the people perfectly informed on the subject. . _ . . , . _ 



^ 693. The porfcions^of Berar which are slutable for well ime'-ifirtn ' rA«Arv,T,i 

in many respeote those of the adiomin!? Deccan distriet^ 

recommendations made m the Bombay ChaS 

of wells and surveys of the underground water-sunplv 

re^ a, apptymg alo to Berar E%pt i£^S]S,fT “ ”Sbi: 

to di’onght, tlie special tnensures recommended m our genorfl chapter for dfefaofa 

ZSlau grants-m-ail are 1^ r”d“ 


{v),—Fafnine morJcs cmd j^rogra/himes 

694 Dumg the famine of 1899-1900 an expenditure of over 90 lakhs waa 
incurred by the Publio Works Department on works of famine rehef— 54f lakhs 
on roads, 14a lakhs on railways, 9| lakhs on tanks for the water-supply of towns 
and vill^es, and the balance on estabhshment, etc No expenditure was 
moused on purely irrigation works , but a large tank m the Amraoti district, 
which supphes water to the town of Kdrrin 3 a and is said to irrigate a considerable 
area, was^ improved and enlarged at a cost of Es. 1,08,391 The work has 
been practically finished with the exception of the enlargement of the catch- 
ment area which wdl admit of an extension of the irrigated area. We recom- 
mend the completion of this work which is estimated to cost Es 8,000. 


696 The programme of futm'e rehef works provides employment for six 
months for 26 per cent, of the total population, but the works are somewhat 
unevenly distributed Eor instance, m Akola and Buldana, two districts of the 
precarious western tract, provision is made for 9^ and 12^ per cent , respectivdy, 
of the population , while m the feastem distnct of Wun, where there was very 
little distress during the last famine, the programme provides for 38 per cent. 
The collection of road-metal, though a usefol form of work, occupies too 
prominent a place m the programme The expenditure under tins head forms 
80 per cent of the total cost of the works, and would, it is said, provide all the 
road-metal likely to be lequired for ten years When the survey recommended 
in paragraph 689 has been earned out, it should be possible to reduce this item 
to reasonable dimensions, and to molude in the programme a fair number of 
really useful irrigation work's. Special arrangements will have to be made 
beforehand to provide a supply of dnnking water at the sites of many of the 
works. Where this is necessary, the arrangements should be made as soon as 
the work has been brought on to the programme. 


Section VI. — BAEODA. 

.696. JDivmom of the Sfale.— The State of Baroh, with afi ar^ Of over 
8,000 square miles, consists of fom* separate divisions The Amieli Division (1,246 
square miles), which is situated in the peninsula of Kathiawar , the Kam Division 
(3,000 square miles), which lies north-east of the Neamgam Taluka of -Ahmed- 
abad distnot , the Baroda Division (1,887 square miles), which adioms the districts 
of Kaira, Broach, and the Panoh Mahals , and the Navsan Diviaon (1,962 ^uare 
miles), which consists of several detached portions lying mostly to the e^ of the 
centre of the Surat district The physical andothercharaotersofthe^four 
divisions may be taken to be approximately the same as to 
States and British Territory adjoining them , treatment for purposes 

of irrigation wiU he found generally to correspond m both cases 

697 ^Mrrf.I).i>«™-TheAmrehDiviaonco^oftwowrtiOTs^pOTf^ 
by the Gir bibs of-Kathmwai ; and m these bills be 

rmers of that rrormoe It is possible that storage wks of ^mte mgbt 

ns to prononnoe on ^e “eats rf ^y to™. ^ remunerative and 

Durbar are correct, one of them, the - bhmgoaa, may i 
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irrigate 3,000 ^es_, and the other, the P-iohTi,-whioh would irrigate 5,600 acres, 
■\nll be a useful protective work. As r^rds the other two, there may arise, 
with the State of Bhavnagar, territorial difficulties of the kind* adverted to m the 
section on Kathiawar * i 

i 

698. In this division there are about 5,600 wells, of which 1,800 are perma- 
nent The area imgated from them is estimated at 16,600 acres The water- 
level nowhere exceeds 40 feet, and wells are not difficult to dig Extension 
seems to be feasible on the same lines and to the same degree as in Kathiawar 
Here, during the late famine, 129 weUs were made by the State at a cost of 
nearly Es 96,000, or about Bs 760 per well The Baroda Durbar and the 
neighbouring States of Kathiawar evidently adopt the same pohoy m this 
respect 

699. The Kadi Divmon — The soil of the Kadi Division is a sandy variety of 
the gorat soil of Gujemt The notable feature of the division is that a consider- 
able portion of the Sabarmati nver forms the eastern boundary separating the 
division from the Idar State The State officials informed us that close beyond 
the boundary they have discovered a Ene site for the storage of the waters of 
that river The prospects of this scheme, of which the scope may prove to be 
very large, and the mode m which the water should be utilized, require mvesti- 
gation There are several other smaller schemes on the merits of which we are 
equally unable to pronounce. 

I 

700 This division contains 43,000 out of a total number of 66,000 wells m 
the State The area imgated is estimated at about 2|- acres "per well, and 
amounts therefore to about 118,000 acres There is, very probably, room for a 
material extension of weU-imgation in this division 

701. The Baroda Bivtstoii — The Baroda Division, hke the district of Broach, 
conisists mostly of black cotton soil m which imgalaon is not hkely to be very 
highly appreciated. A project, however, for damming the nver Orsang, a tribu- 
tary of the Nerbudda in the north-east of the division, has been partly executed 
The general scheme received the approval of Mr TVIuting, a retired Bubhc 
Worls Officer of great knowledge and experience The dam has been com- 
pleted and the ^sidiary works and canal are well m hand. The flow m the 
river during the recent drought has, however, been much l&ss than was 
anticipated, and storage will be required to supplement the flow in dry years We 
have no information as to the volume of additional storage that will be required 
or as to the cost of providing it , but the canal, moluding one storage work, is 
estimated to irrigate 12,500 acres at a cost of 10 lakhs, or Es 80 per acre This 
IS a cheap rate for works m this kmd of country, if, as represented, the soil com- 
manded IS generallv suited for irrigation The prospeote of the work would 
therefore appear to be suGSciently promising to justify a considerable expenditure 
on securing an assured supply The other works, already constructed or now 
proposed, are small and of comparatively httle importance 

702 The division contains only a small area of weU-imgation which is 
probably mcapable of great extension in the black soil areas 

703 The Navsan Bivisw^i — ^The Kavsari Division, like the Surat district, 
which it adjoins, is comparatively httle exposed to farmne But there are* at 
least two large projecte for utihzing the waters of the Jankri and Puma rivers 
for purposes of rice imgation There is probably no urgent need for irngation 
in the. tract to be commanded, which adjoins the Bardah and Jelalpur 
sub-divisions of Surat, where there was but httle famine But the waters 
of these two nvers, like those of the proposed Tapti left bank Canal, might 
piuve waluable for purposes of nee irrigation, and the Government of His 
Highness may well be advised to complete the examination of both projects 

704. Except in a portion adjoining the coast, where fine garden cultivation 
is. practised in splendid loam soils similar to those of .the adjacent portions of the 
Sui;at rdistriot, .there is . htfle. wefl-irrigation _ in the J{avsari Division, which is. 



probsbly not ofie of the areas in which very special anooumgement of this form 
of irrigation is required. 

705 General oonelueione and recommetzdahons. — Generally it may be said 
that the conditions of the Baroda State, excepting the Anireli Division, resemble 
these of British Gujerat That the ooimtiy felt the full force of the famine of 
1899-1900 was shown at the census of 1901, when the population was found to 
have diminished by 10 per cent , a loss even greater than that of British Gujerat 
or Kathiawar The need of protection from famine is fully as great m Baroda as 
in those provmces, and the existing areas imder irrigation are very small In the 
parts most ex])osed to famine, the obstacles to the extension of irrigation are no less 
formidable than in Gujerat But it is urgently necessary that such possibihties as 
there are of extending irrigation should be defimtely ascertamed and developed. 
It IS satisfactory that a beginning has been made m the investigation of projects. 
We understand that His Highness’s Government contemplates allottmg a sum of 
6 lakhs annually to irrigation. We trust that the resources of the country may 
be fuHy mvestigated, and that, if the results are sufficiently promising, it may be 
found possible to increase this allotment by a considerable amount Some use- 
ful preliminary investigation has already been made into the capacities of the 
head- waters of the Sabamiati, Tapti, and one tributary of the Nerbudda; and 
these inquiries confirm the conclusion stated m the chapter on Bombay that the 
possibilities of the lugher reaches of the prmcipal rivers of Gujerat and the 
neighbom’ing States merit exhaustive and scientific mvestigationby Government, 
in co-operation with Baroda and the other States concerned 

706. The investigations mode by His Highness’s Government are limited, to 
a great extent, by the desire to find sites m or as close as possible to Baroda 
territory, and to prepare projects which will seem-e the maximum of benefit to 
that territory without consideiution of the requirements of British territory or of 
other States We have already recommended (paragraph 127) that an examina- 
tion should be made by British and State Engineers working m conjunction, with 
the object of utihzmg the waters of the nvers so as to seem’e the maximum bene- 
fit to the country at large, with little or no reference to territorial considerations 
excepting in so far as they may affect the expense of the resulting irrigation to 
the territory benefited As in British Gujerat, the first object of the works will 
be rice irrigation , the secondary object radt irrigation lequirmg storage sufficient 
to provide water far on mto the cold or hot weather. It is possible that schemes 
may be found to serve the first object without stoinge and at comparatively 
slight expense Great caution should be exercised m approvmg schemes for the 
second object alone The preference will be given to schemes avoiding black 
soils Such schemes are most likely to be found m the head-waters of the 
Sabarmati and Main situated m the Kadi and northern half of the Baroda Divi- 
sions of His Highness’s territories As regards the Nerbudda, it is impossible to 
say what can be done until the country has been prospected But the hope of 
makmg effective use of the waters of this nver h^ not been heightened by the 
information which the Durbar has given us It seems only too probable that 
levels are unfeivourable, and that it wiU be impossible to secure command of 
country in which irrigation will be of use What is required is a projedt for 
giving an assured supply, not to the black cotton soils, which are probably less 
difficult to command, but to the fforal and mix ed soils, in which rice is at present 
irrigated from tanks, wherever these can be made. 

707 During the last twelve years the Durbar has granted, for the construc- 
tion of wells, takam advances aggregating 12 lakhs of rupees, of which about 7^ 
lakhs were given m the famme years 1899 to 1902 K early half of this sum was 
allotted to the Kadi Division During the famme, as m British territory, the 
ordmary precautions as regards security were considerably relaxed, and mterest 
was foregone, or largely lowered, periods of repayment were lengthened, and 
other special concessions were allowed In ordmary years advances are given on 
two systems Under one, known as the “ old ” system, no mterest is taken on 
advances up to Ks 500, only 3 per cent on advances between Ks 600 and 
Es 2,000, and on sums above that 6^ per cent , sums up to Es 60 are made 
recoverable m two annual instalments; those between Es 60 qnd Es. 600 in five,- 
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and larger sums in ten instalments Moic recently m some parts of tlie State 
the cultivator has been allovred the option of taking loans on the Madras system 
•with long periods of repayment We were not told which system the cultivator 
prefers The State has also construoted a certam number of wells The only 
iitnires given us arc those quoted above for the Kadi Dmsion But the system 
of State construction seems to answer so well m Baroda that His Highness the 
Gaikwar proposes to extend it, if necessary, to all holdings which can be irrigated 
with advantage, and for wluch water is easily procurable at a moderate depth 
from the surface It will be mterestmg and useful to observe the results of this 
policy, which is followed in other Native States, but the general adoption of 
which in British territory wo are unable to lecommend for reasons already 
given (1, 1G9) W c trust, at any rate, that the policy of State construction 
will not induce His Higlmess to limit the sums given as talavi advances Prior 
to tlie famine a tendency m this direction was observable, the sums advanced 
during the four years ending 1894-95 havmg averaged over Rs. 80, COO, agamst 
Bs 20,000 in each of the following five years It is exceedingly probable that 
the State will have to rely for protection on wells more than on any other class 
of work 

*708 Wo observed, with considerable satisfaction, a general disposition on 
the part of His Highness’s Government to appreciate the usefulness of irrigation 
and the desirability of takmg Mgorous measures for its development on all lines 
which mquirj’' may show to be practicable , and we trust that this disposition 
will bear frmt m the provision of sorely needed protection from the efiects of 
drought, to a substantial portion of flis Highness’s dominions 


Section VH— CENTRAL INDIA. 

709 The Native States comprised m the tract of country, kno-wn as Central 
India, occupy several very distmet regions, namely, Baghelkhand , Bundelkhand ; 
part of the Guahor State , l\Ialwa, which mcludes a part of the large State of 
Indore, and several detached portions of Gwabor , and, lastly, the hilly regions 
south and south-west of Malwa, and small portions of the Nerbudda valley, 
south of these lulls. 

Baghelkhand 

710 JPJiysical features — The Baghelkhand States, of which the prmoipal is 
Rewa, occupy a tnangle the base of which consists of low bills wluch sketch 
from east to west, and form the northern boundary of the States, dividing them 
from the distncts of Randa, Allahabad, and hlirzapur of the United Provinces 
The southern two-thuds of the tnangle, doivn to the apex, consist of hiUy and 
broken country, much hke the Mandla district of the Cenk-al Provmces and the 
more jungly portions of Chota Nagpm on the south-east. The remainder or 
northern porkon of the triangle is a well watered and open country, contaimng 
considerable areas of black soil (vidr) There aie also other soils Rirmla.T- m 
character and designation to the hghter and mixed sods of the Bundelkhand 
districts of the United Provmces, and no doubt equally well smted to irngation. 

711 Irj igated areas and scope for their ecctension — The area of the Baghel- 
khand States IS about 14,000 square miles, of which nearly 13,000 are m R^ewa, 
to which belongs the southern forest and hiU tract mentioned above In this 
tract there is very httle cultivation and ungation, and the population is back- 
ward and sparse The only useful irrigation works for such a tract are likely to 
be small works for the protection of rice cultivation round the village The 
important river Sone rises here, but it does not emerge from the hiUs imtil long 
after it has left the boundary of the State Any exanunation which may be 
made of this nver for storage purposes is not, therefore, likely to extend mto^this 
tract In the open northern tract of country the returns furnished to us show 
an irrigated area amountmg m 1899-1900 to about 13,700 acres, of which 4 200 
was from wefis and 7,600 from “ other sources,” that is to say, presumably small 

mer-bhanneh or lu the year 1900-01, the area under tins latter ciass of 

2 x 
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irrigation Lad increased by 40,000 acres We bare not been informed bow this, 
increase, most of wbiob took place m tbe small State of Maib r, bas been brou^bt^ 
about But we observe that tbis State bas spent Bs 3,26, 00 on its irrigation 
works and advanced Es 68,000 m takam as compared witb Es 94,000 and 
Es 1,400 m tbe far larger State of Eewa We tru^ that this extension of tbe 
irrigated area mdicates a good return for tbe money spent or advanced by tbe 
Durbar There can be no doubt that, except m tbe deep black soil, tbe whole 
of tbe northern open parts of these States presents opportunities for irrigation 
Apparently there is much undulating country which, for want of terracing and 
embankment, bas gone out of cultivation We understand that, m the famine of 
1896-97, a considerable amount was spent on this class of work, as weE as a 
certam amount on tanks and dams for irrigation purposes If tbe possibilities of 
tbe open parts of Baghelkband were exammed by a competent engmeer, be 
would probably be able to discover considerable scope for smaU works Tbe 
upper waters of tbe nver Tons also lie in Eewa, and tbe country should be 
exammed with tbe ob]ect of ascertammg whether any use could be made of them, 
either in the State itself or in connection with the project (winch we have 
referred to m our chapter on tbe IJnited Provmces) for irrigation from this nver 
m tbe southern portion of tbe AUababad distnct. 

Btjndelkhand. 

712 Physical and agricultural conditions — Included m the tract of Bundel- 
kband are twenty-two small States, covering an area of 9,800 square miles, with 
a population of about 1,276,000, or 130 to the square mile Tbe ramfaU 
in most of these States averages between 30 and 40 inches, and though subject 
to considerable fluctuations, it is generally sufficient to fill the tanks and wells 
But it is probable that tbe cold- weather discharge of tbe nvers would seldom 
be sufficient for irrigation on any large scale without storage The physical 
and geological formation are generally favourable for ungation Tbe southern 
ISoundary of tbe States consists of a considerable range of bills, known as 
the Bander, nsmg out of a plateau about 1,700 feet above tbe sea About 16 
miles to tbe north-west is the Panna range of hills, below which lies tbe mam 
portion of tbe States, a plam country much broken by hills and spurs, especially 
towards tbe west and south-west In these States also are mcffided considerable 
lengths of tbe nvers Ken, Dassan, and Betwa Tbe last named nver bas 
alr^y been utilized, and there are projects for utilizmg tbe other two m Bntisb 
temtory Tbe soils are tbe same as those of Bntisb Btmdelkhand , namely, 
mar, or black soil , and, as tbe hills are approached, mixed soils such as Tcabar, 
partca, and dumat, and red soil (dismtegrated sandstone) Pure mar is unsmted 
to irrigation, but tbe proportion of this vanety is said to be not very large The 
red soil, except when accumulated m bottoms or behmd embankments, is fre- 
quently too poor for motion , but tbe mixed soils, on the other band, are m 
every way suited to it, and tbe undulating surface of tbe country and 
numerous small dramages and streams offer good facihties for terracing and 
embankments Although rook is not far from the surface, wells seem to be 
easy to make, and are inexpensive and durable They are usually made by 
diggmg through the surface soil and blasting out a portion of the rock, to serve as 
a reservou for the water and afford material for a rough masonry superstructure, 
which IS often hmited as in British Bundelkhand to the stagmg required for 
the lifting geai 

713 Cropped and irrigated areas — Excluding the State of Panna, for 
which no information is available, the area of these States under crop m a normal 
year is returned at 1,519,000 acres, or about 1^ acres per head of population ; 
and of this 218,000 acres, or 17 per cent , are returned as irrigated, almost 
entirely from tanks and wells The tank imgation is, however, almost wholly 
confined to the single State of Orchha In this State about 130,000 acres are 
irrigated from private and State tanks, but the total area irrigated by these 
means in aE the remammg States does not exceed 10,000 acres Out of the 
41,000 weEs, which are us^ in aE the States for imgafaon purposes, no less 
than 17,000 are m Orchha and they probably irrigate at least 60,000 acres In 
this State itself the imgated area is about 39 per cent, of its normal sown area. 



§51 

7l4. Captain EtobanVs projects —The States are all liable to famine, and 
in 1806-97 they suffei-ed in miioli the same way and to the same e3.tent as the 
ad 3 oinmg portions of Hntish tenitoiy. At that time advantage was talon to 
Dvamine the ground for the purpose of devising iclieC u orks useful for protcc- 
ti\ e pmiioses A British Engineer Officer, Captain Ewhank, was employed 
on this duty and drew up a number of pr 03 ccts for small iiorks, in Oichha and 
other States, such as tanks and held embankments, which were estimated tb 
Cost, m the aggregate, about four lakhs, and to piotcct 18,000 acres The 
estimated cost of these voiks is imdcr Bs 22 per acic, and if the outlay 
and areas have been correctly estimated, this into is so moderate as to afford 
a fair prospect of a rcmimcrativc rctiu’n The Pohtical Agent, however, seems 
to be of opmion that Captam Ev bank’s estimates were lathci sangume, and 
the Durbars, oveept those of States tcmponiiily under Government administra- 
tion, seem disinchncd to take up the pr 03 ccts, either as ordmary works or for 
the cmplojTuent of relief labour The piopoition of niasomy required for 
many of these works certainly diminishes their laluo foi lehcf purposes Small 
woiks of this kind may, however, be very useful m seasons of badly distributed 
ininfall, even if of little value in a year of sci ere and prolonged drought That 
a considerable amoimt can be achieved, mtliout any dnect loss and vith possible 
profit to the State, seems to be shoira by n hat has been accomphshed m the 
State of Orcliha, the ruler of wluch takes gic^it interest in iriigation and has 
spent considerable sums in the icstoiation of old and the construction of new 
tanks and embankments 


716 repaij 5 —Of even greater importance than the construction of 

neu works uould appear to be the restoration, repair, and improvement of 
csistmg tanks , of which there are .it least one hundred and fifty, butaU more or 
less inefficient owing to the neglect of essential works of maintenance andicpair 
The exammation of these and other existing works would probably show' that 
the aicas imgated from them are capable of considerable extension 

716 Field emhanhnents — Dming the fomme we understand that rehef 
labour was largely employed on field embankments, generally m the form of 
hdndh8,i\xD.i is to say, caithen dams thiow'n across the streams and small diamages 
witli the chief ob 3 eot of oheckmg erosion, accumulatmg soil and silt, and holdmg 
up water belund the and, finally, of cultivating in the submerged area 

after the water had been let out It is also anticipated that, m some instances, uti- 
gation wdl be given to the lands immediately below the hdndhs , and it is believed 
that the holding up of wrater w'lU raise the level of the subsoil supply, and 
render the construction of w ells m the viomity easier and more profitable We 
understand that in a considerable numbei of instances these works have pioved 
useful , and the Pohtical Agent considers that small hdndhs are the form of work 
best suited to the coimtry and the lesources of the smaller States, where, m his 
opimon, the need of encouragement and assistance is mostuigent 

717. Wells — It IS evident that in several of the States conditions are favom’- 
able also to the construction of wells Apparently substantial sums are advanced 
m some of the States foi this purpose, and many of the Durbais consider that 
wells are the best form of protective Work for then States. 


718 Recommendations —Our general conclusion is that, with sufficient 
funds and pi opermvestigation and management, the possibilities of in-ifration in 
the BundeUdiand States admit of considerable development In the first place 
the head-waters of the laigei rivers, the Betwa, Elen, and Dassan, ought to be 
surveyed with the ob 3 ect of determimng whethei any laige storage pro 3 eot could 
bo cjirned out with advantage to any or all of the States, as well as to the 
portions of British Bundelkhand which are traversed by the lowei leaches of 
the livers m question In the next place, the existmg tanks should be exammed 
with the view of deciding what measm'es, if any, should, be taken for them 
lestoration, lepau, or improvement At the same time the country should 
be surveyed with the ob 3 ect of selecting sites foi additional stora4 woiks 
^tahle either as ordma^ woiks oi toi rehef purposes, and for the smaUer 
handhs, which may he cnteied in the piogiammes of lelief works 
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7l9 A great deal may also be effected by a policy of liberal advances to 
land-holders and tenants for the constraotion of imgational -woiks of impiove- 
ment, including iveUs, hdndlis, and embanVments of all kinds. 


720 A single well- qualified Executive Engineer, with subordinate staff and 
establishment, would probably suf&oe for the supervision of the preliminary 
mvestigations and executive work m aU the States, It has been suggested to us 
that no special measure of assistance or encouragement is required for the Orchha 
State, where the Mahara 3 a has shown so much discernment and energy in the 
development of irrigation works We should deprecate any measure which would 
check the imtiative of the Mahara 3 a, but we have no doubt that TTir Highness 
wiU himself often be glad to receive professional advice and assistance m connec- 
tion with important existing or proposed works within his territory 


Gwalioe. 

721. Physical feaim'es . — The State of Gwalior, the largest and most 
important of the States of Central India, has a total area of 29,017 square 
miles and a population of 2,933,001" or of 101 to the square mile It 
consists of three divisions — Gwahor, Isagarh, and Malwa The first two 
form a compact but irregular oblong, and are bounded on the north by the 
British distncts of Agra and Etawah, on the east by British Bundelkhand and 
the Saugor district of the Central Provmces, on the south by the State of 
Bhopal, and on the west by some of the Ila 3 putana States The south-west 
comer of Isagarh Division foims part of the Malwa plateau, and the north-east 
comer of Gwahor Division is a low-lying open plam, about 3,400 square miles m 
area, m physical characteristics not urdike the ad 3 acent parts of the districts of 
Jalaun and Jhansi The Indian Midland branch of the Great Indian Peninsula 
Eailway forms the eastern boundary of this open country West of this the land 
rises rapidly and the country becomes undulating and broken, tfil a confused 
mass of hills, plateaux, small valleys, and ravmes is reached, which occupies most 
of the central and western portions of these two divisions On both b ank s of the 
Chambal also the country is cut up mto a labyrmth of innumerable precipitous 
ravines, the character and appearance of which can hardly be reahzed imtil 
actually seen 

722 Gwalior and Isagarh I)^mslons — The two prmcipal nvers are the 
Chambal and the Smd, both tributaries of the Jumna , the former pursuing a 
curvilinear course skirts the northern and western boundaries , and the latter 
flows in a north-easterly direction, first through the hiUy and then through 
the open country, 3 ouiing the Jumna two or three miles below its 3 unotion with 
the Chambal Both these nvers have numerous small tributanes The total 
cultivated area of the Gwahor and Isagaih Divisions amounts to 2,311,404 acres, 
or 1 1 acre per head of population The two divisions together contain about an 
equal area of cultivable_but uncultivated land The Isagarh Division also con- 
tains large areas of forest The present tendency of the land-holders seems to be to 
utihze the forest and waste land for grazing purposes and the rearmg of cattle, rather 
than to extend cultivation Throughout this part of the States, but especially in 
the Isagarh Division, wheie the population is only 90 to the square mile, there is 
evidently considerable difficulty m getting labom on to the land Prom the 
accounts given by Ery and other travellers, and from the numerous oil and 
sugar mills made of stone, which are foimd scattered aU over the country, or 
grouped m different locahties, it is believed that m former years cultivation was 
far more advanced than at present There are also numerous remains of ancient 
irrigation works, prmcipally dams, earthen or masonry, which are now ruined 
and neglected The comparatively backward state of the country is probably 
due to its having been the scene of constant warfare by the ravages of the Pmda- 
ris It has also been suggested that the failure to mamtam the dams and irriga- 
tion works in this part has resulted m increased aridity and in erosion of the 
valuable surface soil 
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723 Tlie etact proportion of tlio cultivated area, ivliioli is irrigated from all 
sources, is not easy to estimate In the following table we give tbe figures 
supplied by tlie Durbar for the year ending June 1902 — 


— 

1 

(funllar 

1 

Irtgarh 

Toi«l 



■ 

No. 

1 

No. ] 

No 

Total number of pacca wells 

• 

9,808 

12,665 

22,363 

Total number of kachcha wolls . 

• 

6,506 

7,041 

12,647 

Total number of touts or handi holding water 

• 

1,439 

431 

1,870 

Total number of tanks and hand* out of repair 

• 

146 

870 

516 



Acres. 

Acres 

Acres 

Areas imgated by pacca wells . 

• 

80,539 

42,926 

73,665 

Areas imgated by wells 

• 

8,971 

17,536 

26,607 

Areas imgated by tanks 

* 

40,507 

15,776 

66,283 

Areas imgated by flood spills 

• 

10,375 

1,769 

12,144 

Total area 


90,892 

78,007 

168,399 

1 ^ 


Accordmg to this return the total area irrigated amounts to 168,399 acres, 
or over 7 per cent of the cultivated area. 


724 It will bo observed that tank irrigation (inoludmg cultivation in the 
water-spread) accounts for 45 per cent of the total m Gwahor, and only 20 per 
cent, m Isagarh, where there is a decided preponderance of weU-irngation. The 
figures, wlulc indicating the existence of very material resources in the way of 
irrigation, are also suggestive of the pohoy to be pursued m this portion of the 
State Ite first ob 3 ect would appear to be the restoration and improvement of 
the existmg works, then the extension of irrigation by means of new works and 
the embankment, terraemg, and levelling of the extensive, irregular, and undulat- 
ing tracts which are found throughout the State Judicious measures of the kind 
would eventually result m a steady increase of the population, and a substantial 
development both of the revenues of the State and of the considerable agnoultural 
resources which the country en 3 oys 

725 The Gwahor and Isagarh Divisions felt with full force the effects of 
the fa min e of 1896-97 Advantage was taken of the demand for employment td 
make a considerable beginning in the development of the pohoy which we have 
indicated, and a large number of pro 3 eots were mvestigated, many of which were 
pu hand and completed Most of these were small works, some of them 
masonry storage dams, others earthen dams for the same purpose, or for the 
purpose of preventmg erosion and causing a deposit of soil and silt in the area of 
the water-spread. The total number of such works amounted to 353, and then 
cost to nearly three lakhs of rupees The pohoy was steadily mamtained until 
the end of 1900, when scarcity again occurred m the divisions of Gwahor and 
Isagarh The total number of works executed up to the date of our visit to 
Gwahor amounted to 894 and the expenditure on them to nearly 16| lakhs of 
rupees These figures are for the whole State, but we understand that the 
greater part of the expenditure was incurred m these two divisions 

726 "We have no details of the areas imgated, and revenue obtained, as 
compared with the cost of these works. But the following are mstances of 
success attained At Bahadarpur, on the Morar, a tributary of the Chambal, 







a masotiiy dam hag been constructed, at a cost of Rs 34,600, protecting 500 
acres of rice, but additional works have been proposed, to bring another 1,C0(J 
acres under command We inspected this woik and consider that, with addi- 
tions and improvements which have been proposed, it should prove both useful 
and remunerative We also saw several instances of success in the ‘ bunding ’ up 
of omla^ on the catchment of the same stream, wheieby considerable areas have 
been reclaimed from lungle In one instance, cited by Colonel Pitcher, the 
result of this reclamation, posting Rs 3,000, has been the creation of anew viUagc 
paying a revenue of Rs 300 per annum Two instances of the successful 
employment of famme labour on imgation work are given by the same officer tJie 
Dobini tank which cost Rs 60,000 and supphes irrigation to 1,000 acres, and 
the Tonga tank which cost Rs 42,000 and supphes water to about 1,000 acres 
When the waste weir, which was breached by a flood in 1902, is properly repaued 
and the channels are extended, the Ton^tank is expected to ungatc 2,600 acres 
There were other works which we saw in the neighbourhood of Gwalior in winch 
the ‘ bunding ’ up of drainage areas and depressions, and the flooding of the land 
belund the bdoidhs, appeared to have resulted m the partial reclamation of 
considerable areas, formerly barren from salt effllorescence 

Y27 Besides the works mentioned above, we were shown a partially completed 
masonry dam at Tikampur The site had been well chosen, and a considerable 
area of fertile land, smtable for irngation, was commanded by it Owmg, how- 
ever, to serious defects m construction, the dam did not hold water We were 
able, after examination of the plans, to suggest how these defects could be recti- 
hed, but the necessary measures wdl add oonsiderablr to the cost The work 
is of such a character that operations should not be resumed untd they can be 
carried out under the constant and close supervision of an expert irrigation 
officer 

728 There appears to be great scope for the extension of irrigation m these 
two divisions As far as we could asceiiam, there is a fair demand at all times 
for water from existing storage woiks, all of which appear to have been effective 
during the recent droughts The largest aieas irrigated from the Tonga tank 
were in the driest yearn, and in no case has the failure of a work .been attributed 
to any deficiency in the supply It is probable, therefore, that many new works 
ma\' be proposed which are likely to prove directly lemunerative But direct 
remunerativeness is not the only object to be sought One result of the policy 
followed during recent famines of fanding employment for the people on works, 
many of which cannot piove directly remunerative, has been to keep the people 
on the land , so that at the census of 1901 the population m these two divisions 
showed an appreciable increase, m contrast to the decrease which occurred in the 
Malwa Division The Durbar has already prepared for these two divisions a 
very complete programme of famine works, aU of which aie expected to prove 
useful as irrigation works Theie are 840 works already m the programme, for 
149 of which plans and estimates have been prepared by the Divisional Engi- 
heer 'Ihe remainder are under investigation It is es tim ated that the works 
for which estimates have been prepared, will irrigate about 43,600 acres If 
these programmes are completed, they will probably represent aU that can be 
done m the way of small irrigation works foi jnany,years to come All of the 
Works are small, only one of them costing as much as two lakhs of rupees 

729 It IS understood that the works m these programmes 'Will be reserved as 
n, means of employing distressed labom dunng famme They are all admirably 
Adapted for this purpose , but we hope that, if funds aie available, it may be 
possible to carry out some of the larger and more piomismg of them m the 
ordmary way "We thmk that sites could also be found for works of moie 
Considerable size if the country were examined by an experienced irrigation 
officer with a tramed subordinate staff, and that much might be done for the 
better protection of these two diviaons if funds could be allotted for the systema- 
tic prosecution of a programme of such work "We axe afraid that there is httle 
prospect of bemg able to utdize the water m the river Chambal owing to the 
depth of its b^ below the surroundmg country , and we are informed that a 
project which has been framed for a work on the Smd mver, to cost as much as 
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10 laldis, has been set aside as it -was not considered satisfactory. Wc think, 
hoTrever, that os soon as competent advice can be obtained, the possibibties or 
construotmg irrigation works on tins lii cr should bo more thoi'oiiglily ini esti- 
gated. 

780 WcUs —From the table in paragraph 728 above, it mil he seen that 
about 100,000 acres m those two divisions aie inigated from wells, of winch 
12,r)4‘7 are classed as tomporaiy and 22, -tOH as permanent '1 1ms over 4- per cent 
of the cultivated area is under this class of inigation Of the permanent v ells, an 
unspecified nimiber are semi-permanent A cousiderablo number of wells has 
been sunk by the State not only for irngntion, but for drinking purposes, and 
with the obicot of starting now hamlets, and thus encouraging a higher class of 
cultivation in outlying tracts Ihei'c is no lack of soil suitable for wcU-inagation, 
and m many places vater lies within easy reach of the surface, and the construc- 
tion of a well involves no special chtficulties or expense the cattle, however, 
aie small and weak, and the ai'ca imgated from each well is consequently small 
The State has advanced money lilicrally for the constniction of wcUs during tho 
last 6 years. Intel est is charged at 4 per cent during the first year of the 
construction and G per cent, foi subsequent years, and land irrigated during the 
ciuTonoy of one settlement is assessed at drj’^ rates up to the end of the next 
There is great room for the extension of well-irrigation, wluch will be best 
encouraged by acontmiiance of the picsent liberal pobey m regard to loans 

731 Oihev private tcorls — No details have been furnished us sliowing the 
number of pnvatcly-owned tanks and hdndhs But that there aie some of these 
is apparent from the fact mentioned by Colonel Pitcher, that a. jagirdar had 
recently consti’ucted a hdtidh at a cost of lis 15,000, and that, notwithstanding 
in]ui 7 from a heavy flood, it had paid hmi a fair percentage on the outlay No 
doubt tlie State is ready to encourage the execution of this class of impiovement, 
such as tanks, dams, and field embankments, by means of bberal advances on tho 
same bncs as for weUs But m then* present condition the resources of the 
ordinaiy landowners aio probably msulficient for the multipbcation of works of 
this desenpbon 

732 Famine programmes — We have already referred to the excellent pro- 

grammes of fanime works which have been prepared for these two divisions, the 
majonty of tho works consistmg of small tanks and — the most useful 

class of village works The worfe arc enumerated for each paigana or sub- 
division, and the followmg particulars are shown on the programmes — 

(1) Whether plans and estimates have been piepared 

(2) '1 he name of the officer who has suggested the woik 

(3) The catchment area 

(4) Estimated capacity of tank 

(6) l\Imimum quantity of water bkely to be available in a season of 
drought 

(6) Area commanded by the project 

(7) Area bkely to be imgated m ordmary years 

(8) Area bkely to be imgated m a year of drought 

(9) Bata of ramfaU, run-off, and duty on which the imgated areas are 

estimated 

(10) Eetm*n, if any, expected on capital cost 

(11) Approximate cost 

(12) Extent to which work can be earned out by famine labour, and 

other essential particulars ’ 

This record is one which might, m many respects, form' a model for British 
districts It lacks a column showing the number of people for whom employ- 
ment could be provided on each work, although the information can generally 
be denyed from the entries m column 12, ^ 


i 
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738 Malxoa Division — The Malwa Division of this State consists, as has 
been already stated, of several detaohed portions of territory situated in the 
plateau of that name The two districts ot Agar and Shahjehanpur (Shajapur), 
which are the most easterly, lie in north-west of Bhopal Agar is hilly, and 
' Shahjehanpur more or less open country This tract contains tlic head- waters 
of the Kah Smd, a tributary of the Chambal, which flows almost due north and 
301ns that nver in the Kotah State of llaipuinna The general elevation of the 
country is about 1,400 feet above sea level Tlio district oL Ujjain is a little further 
west m the centre of the upper portion of the plateau, at an elevation of 1,700 feet, 
and IS a well-known centre of the opium trade. The country to the north of the 
prmoipaltown is broken and undulating, and the rest is a black soil plain. To the ' 
south-west is the district of A m3hera, an extremely broken and hill v tinct On the 
north-west hes the open district of Alandasaur, and to the north of this af^ain 
Nimaoh, which ad30ins the State of Udaipur, and the southern portion of which 
is open country, with occasional hdls, the northern bemg broken and hilly The 
Ohambal river m its higher reaches flows northwards through U 33010, and forms the 
eastern and south-eastern boundaries of Mandasaur and Nimaoli The total area of 
the division is 7,761 square miles, and the population only 111 to the square mile. 
Not much more than a half of the total area is cultivable , and of this, agam, 
not much more than a moiety is actually cultivated, the remamdor being cultiv- 
able waste The division was severely affected by the famme of 1899-1900, 
when the rainfall fell from between 30 and 40 to from 16 to 6 mohes. Laro-o 
areas went out of cultivation, and at the census of 1901 the population was found 
to have diminished by 20 per cent. 

734 The total area irrigated amounts to 63,600 acres, or about 6 per cent, 
of the cultivated area Of this 4,600 acres are imgated from tanks, and almost 
the whole of the remainder, that is, about 69,000 acres, from wells and 
water-lifts m the banks of streams A great deal of the water is used for the 
irrigation of the poppy crop A large proportion of the soil is of the black cotton 
variety, but much of it is evidently well-dramed and of moderate depth, and 
accordingly not lU-suited to irrigation The tank irrigation is conducted from 
444 small tanks and ponds, and there are 96 others specified m the letums as out 
of repair and not holding water Much of the so-called imgation consists of 
cultivation in the tank water-spread , 3udgmg from the list of pioposed works 
m the famine programme and from the character of the country, there 
are a good many sites for additional works of the kmd The pohey of promotino' 
irrigation has, however, been less highly developed m this division than m the 
other two Across a tributary of the Chambal at Singoh, m the extreme north 
of the Nunaoh distnot, a permanent dam has been con^nioted, from which, if a 
canal were made, a substantial area might be imgated. At present irrigation is 
earned on by lift from the banks The numerous streams present gieatfacihties 
for the construction of temporary dams, which could be utihzed with oreat 
advantage for the storage of water m years of short rainfall The division^as a 
whole, tWe can be little doubt,. has valuable possibilities for the development of 
tank umgation, and the country ought to be fully exammed with the ob3eot of 
discovering pro3eots for the extension of irrigation Severely, however, as it 
snfiered m 1899-1900, the division is not so liable to drought as the two north- 
eastern divisions, and until recently it has been considered immune 

736 The programme of famme rmgation works is, however, shghter than 
m Gwahor and Isagarh, and to make it complete it should be placed m charo-e of 
a special Imgation Officer By careful prospecting of the country it should be 
comparatively easy to prepare a programme of irrigation works and field embank- 
ments, sufficient to provide employment for the great bulk of the population 
who are likely to require work m a severe famme ^ ^ 


786 The area imgaM tom wells and water-Iitts « rmdoubtedl, capable of 
MMiderable which shoidd be encouraged with the same hberahty as 

His Highness the Mahara3a has extended to other portions of his temtor^ ^ 

+ V conclusion we^ve the pleasure of ob'jei'ving that His Hiehness 

takes an altogether exceptional mterest m imgafaon. He has toured tS^ 
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parts of tlic countiy, examining and selecting sites for n'orks, and ascertaining 
tlio oircumstances'and requirements of the people. There is no Native State m 
India in v'bioh theie is a more favomuble chance of excellent opportimities for 
iiTigation hemg turned to full advantage by the intelhgence of its ruler, uho, up 
to the picsent, has set a -raluable example m this matter to the Chiefs of Central 
India 

Indohl and oTHEn States 

738 General conddions — The remaining States of Cential India, compnsmg 
the large State of Indore u Inch forms the domimons of the Maharaja Holkar, 
9,500 square miles in area, and a number of smaller States, occupy a total area 
of 27,000 square miles m the soiitli-westcm comer of the province The total 
population amounts to 2]^ niilhons, or about 93 to the square mile The hilly 
portions of the Vmdhyas and Satpiiras, m 'which lies ncaily half the area of tliis 
tract, aic mhabitcd mostly by a backward and extremely spaise population of 
Bhils and kindred aboriginal tubes Cultii ation is also exccedmgly scanty except 
in the open parts of the jMalu a platoau In Indoie not more than half, and m the 
other States a far smaller pi-oportion, generally not exceeding one-fourth of the 
total aica, is under cultivation The tract lies almost entu’cly "withm the area of 
the tiai) fomiation. black cotton soil being found m the open country of the 
^lalM a plateau and Ncibudda valley In and adjoining the hiUy country are 
lighter and 'WcU-diaincd soils frequently -well-siuted to ungation, the backward- 
ness of which must be attributed largely to the spaiseness and pnmitiveness of 
the people Ihe whole of this country uas severely affected by the famme 
of 1899-1900 The Indoic State was found m 1901 to have lost 22 per cent 
of its population, and the minor States, especially those in the lulls, weie foimd 
to have sutlered still moic scvciely But the grcatei part of the country escaped 
easily in 1896-97, and there can be no doubt that it seldom suffers fiura acute 
famine 

73^ In igatecl area and scope for its extension — Excludmg the State of 
Bhopal and a few very small States, for whieh no mfoimation is available, an 
area of 2^ million acres is under ciup m a normal year Of this only 110,000 
acres are migated, chieflv fiom wells At the same time, accoiding to the 
figm'es given to us, these States ha^ e expended no less than 40 lakhs on imga- 
tion Avorks, of which 27^ lakhs were spent m Indoie The greater 
part of this has probably been ‘spent on famme rchef works How much of 
tills expenditure has proved of leal -value foi ungation purposes ive have 
no means of statmg But we gather from the statements of the Durbar 
Officers of Indore and many othei States that theie are numerous tanks 
and hdndhs out of icpaii, which, if restored, could be made useful for irrigation 
purposes, and that m most States theie is considerable room for the extension 
of V ell-ungation Theie is no mformation as to the possibihty of exeoutmo- 
any laigc project But, as suggested m paiagraph 724 above, the head° 
waters of the Chambal may repay exammation, and we think there can 
be no doubt that a systematic survey of the country would demonstrate 
the feasibihts" of cxecutmg numerous small works, such as tanks, IdndJis, 
and field embankments It may be doubted, however, whether, m such an 
extraordinarily seveic drought as that of 1899-1900, when the rainfall m many 
Xilaces fell to* less tlian a half and even to one-sixth of the normal, the works 
would hold watei imless designed to store more than a year’s supply for the area 
intended to be protected by them In the Bhil coimtiy operations would have 
to be very gradual and tentative imtil the people had shown by more settled 
habits that they wcio loady to appreciate the value of UTigation ' In oidei that 
anythmg effectual may he done, m these as m othei States, comjjetent Engmeei 
Officers for Inigation are lequned Two possibly would suffice one for Indore, 
and one for the smaller States These officers would mvestigate the possibilities 
of the various States and prepare a senes of projects and a programme of famme 
i-elief woiks useful foi magation 

GtEXERAIj B-ECOjMAIEJTDATIONS 

740 Om lecommendatioiis foi toe States of Central India amount, then, to 
this the appointment— for the exammation of the country and for toe preparation 

2 I. 



of projects and relief-work programmes— of Irrigation Engineer Officers , one or 
more for each of the larger States, and one for each gronp of minor States. We 
would also lecommend that these officers should work under the supervision of a 
Supermtendmg or Consulting Engmeer, who should be appomted for the whole 
Agency , and we think that, as m Eajputana, Government should be prepared to 
pay the Consultmg Engmeer and the Engmeer for the smaller Sta^ Effect 
should first be given to these lecommendations m Northern Gwahor, Bundelkhand, 
and Baghelkhand, as bemg the tracts most liable to drought But there would, 
we thmk, be no great objection to postpomng active operations until the com- 
pletion of the programme of protective works in Rajjputana. The experience 
there gamed should prove of great value m preparmg the programme for 
Cential India, 


COLIN SOOTT-MONCRIEEE. 

T HIGHAM. 

J. MUIR-klACKENZIE 
P. RAJARATNA MUEALIYAR. 


Luclmto, Afrtl llih, 1903 



GLOSSAEY OF VBRNAOULAE TERMS. 


AJiar, Ahai a — A small pond or reservom , an embankment — Bengal. 
Amcut — A dam, generally of masonry, to retain or divert running water 
for irrigational purposes — Madras 

Ayahat — The olan irrigation work is the land irrigable by the 

work — Madras 

Bdjrd, Bdjri — A small variety of the bulrush millet 

Band — An earthen embankment 

Bdndh — A bank for retaming water on a field 

Bandhdrd . — A dam aoross a stream to divert water mto a canal The 
teim sometimes mcludes both the canal and the dam. — 
Bonibay 

Bdr — Grazmg giound — Punjab 

Bet — Low-lymg lands adjoining a nver — Bunjab 

Bdrdnt — Lands cultivated on rainfall, crops produced by lam, umm- 
gated land — Northern India 

Baoli — A well with steps giving access to the water — Northern and 
Central India 

Bastband — Abatement of one-tenth-or other poition of the revenue on 
account of compensation for a pnbbc woik, such as the 
construction or repair of a tank Bastbanddr, the person to 
whom the abatement is given — Hyderabad 

Bodb — The tract of country between two rivers above then junction, — 
Noi'thei'n India 

Boruvu — A well on the*bank of a stream or nver. — Madras 
Bdmat — A soft loam , a nuxture of clay and sand — Northern India. 

Fast — Giop, season 

Gordt — A fertile sandy soil of a hght brown colour — Bombay 

HaJcdbo . — A rate levied for water supplied for the ungation of lands in 
foreign territory or mjdgir lands — Sind 

Hathia — A lam commencing between 24ith September and 7th October 
(moie correctly Hasta) — Bengal 

Haveli — Tiact of country adjacent to a capital town — Central Provinces 
Indm — A gift, a grant of land or money 
Indmdar — The holder of a rent-free grant. 

Jdgtr — An estate held free of Govemment revenue 
Jdgirddr —Holder of a revenue-free grant. 

Jam-abandi— Rent xoU— Northern India The annual settlement made 
under the i dyatuodri system ~Madi as and Bombay 

Judr —Great millet {sorghum vulgaie) 

Kdbar — A species of black sod —Central India and United Provinces 

Kachcha — Baw, immature, incomplete, rough A kachcha budding is 
one budt of earth as opposed to brick or stone 

Kdchld — A caste of mdustiious cultivators — Northern India 

Kdns — A species of grass very destructive to cultivation — Not them and 
Cential India 

Khdlsa — Pertaimng to the State, used to signify those villages which 
are under the direct management of Government as opposed 
to the jdgir or alienate villages which are under the 
management of their owners 

Khar if . — Autumn harvest or crops , autumn season 
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Kodo —An inferior millet {Paspahm frimentaceum) -^Northern and 
Central India 

Kud%'maramat — Repairs of imgation -works carried out by the culti- 
vators — Madras 

Mahiia —A fruit-bearmg tree {Bassia lahfoUa) 

Malbdh —Village expenses ^Northern India 

M:dlgnzdr —The, person responsible to Goremment for the payment of 
the revenues assessed on a viUage. 

Mar — Black cotton soil — Central India and United Provinces 
Mot — A large bucket for drawmg -water out of a well for purposes of 
irrigation 

Mota — The hard stratum of sod met -with m well-smkmg — Northern 
India 

Miiram — Disintegrated trap or other rock 

Ndla — A stream or ravine 

Pam — A canal or water-course — Bengal 

PaTcha — Bipe, complete , budt of masomy 

PaTcota — A lever for raising water 

PancMyat — A native court of arbitration 

Pai'wa — A yellow or red sod — Bundellhand 

BLdbi — The sprmg harvest or crop , the -wmter-sprmg season 

B.dg% — A kmd of gram {Eleimne coracana) The mania of Northern 
India — Southern India 

Bdyatwdn — A term applied to tracts m which the revenue settlement is 
made by (^vemment officers with each •actual cultivator 
without the mtervention of a third party 
Beh — A sahne efflorescence 
Soickdr — A banker. 

TaMvi — Acfrances of money made by Government to landownem or 
cultivators for the improvement of their land , or to poor 
cidtivators to assist them m carrying on their cultiva-tion. 

Tardi — Xiow moist land lying along the hanks of nvers or at -the foot 
of the Himalayas 

Usar — Land infested with reli or sahne efflorescence 

Yaodgu — The common millet {Pamciim Miliacenni) — Southem India 

Zaminddr — A lando-wner 

Zammddri — A term apphed to tract in which the land is held by 
zaminddrs 


O 
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